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FOREWORD 


MINERALS YEARBOOK, 1960, published in three volumes, pro- 
vides a record of performance of the Nation’s mineral industries during 
the year, with enough background information to interpret the year’s 
developments. 

The three-volume issues of the Yearbook follow this pattern: 

Volume I includes chapters on metal and nonmetal mineral com- 
modities except mineral fuels. In addition, it includes a chapter re- 
viewing these mineral industries, a statistical summary, and chapters 
on mining and metallurgical technology, employment and injuries, 
and technologic trends. One new chapter, High-Purity Silicon, has 
been added to the list of commodity chapters. The chapter on Non- 
ferrous Secondary Metals has been discontinued and the statistical 
material in it distributed to the appropriate nonferrous metals com- 
modity chapters. 

Volume II includes chapters on each mineral fuel, an employment 
and injuries presentation, and a mineral-fuels review chapter that 
summarizes developments in the fuel industries. 

Volume III contains chapters covering each of the 50 States, plus 
chapters on island possessions in the Pacific Ocean and the Common- 
wealth of Puerto Rico and island possessions in the Caribbean Sea, 
including the Canal Zone. Volume III also has a statistical summary 
chapter, identical with that in Volume I, and a chapter on employment 
and injuries. 

The data in the Minerals Yearbook are based largely upon informa- 


- tion supplied by mineral producers, processors, and users, and ac- 


knowledgment is made of this indispensable cooperation given by 
industry. Information obtained from individuals through confi- 
dential surveys has been grouped to provide statistical aggregates. 
Data on individual producers are presented only if available from 
published or other nonconfidential sources, or when permission of 
the individuals concerned has been granted. 


Maruine J. ANKENY, Director. 
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GENERAL SUMMARY 


HE NATION'S economy entered 1960 on a note of distinct opti- 

T nism Recovery and expansion from the 1957-58 recession, 
interrupted in 1959 by the extended steel strike, were expected 

to resume. In the anticipation of increased sales, inventories were 
being expanded at an annual rate of almost $10 billion in the first 
quarter. As it became evident that sales expectations were not being 
realized, both inventory investment and production slowed. The 
Federal Reserve Board (FRB) index of iron and steel manufacturers 
declined throughout the year, from 149 in January to 80 in December. 
The recession was concentrated in durable manufacturers and inven- 
tories. Both the general economy and mineral fucls fared better. 
Real gross national product for the year increased almost 3 percent, 
while the value of mineral fuels production, affected by the slowdown 
in durable manufactures, increased only 2 percent. Calculated con- 
sumption of mineral-energy fuels increased more than production, 
chiefly because of a reduction in stocks during the year. Mineral fuel 
rices were relatively stable throughout the year, wholesale prices 
increasing slightly while average unit mine value decreased slightly. 
Employment declined throughout the year, particularly in coal 
mining and coke manufacturing. Weekly hours and earnings held 
about steady. The combination of reduced employment and stable 
earnings rates resulted in a reduction in the national income originat- 
ing in the mineral-fuels industry. Costs per unit of output, both 
labor costs and cost of supplies, decreased. For crude petroleum and 
natural gas this is the second consecutive decline, a reversal of a trend 
that moved the Bureau of Mines index of major input expenses from 
100 in 1950 to 134 in 1958. The trend for a decade in anthracite has 


1 General economist. 
s Chief, Branch of Bituminous Coal Economics and Statistics. 
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been down, whereas the movement in bituminous coal costs has been 
irregular, with costs somewhat, lower in 1960 than they were in 1950. 
There was little change in mineral-fuel imports and exports in 1960. 
The value of erude imports rose but was offset by decreases in petro- 
leum products. Although the volume of coal exports remained virtu- 
ally unchanged, their value decreased by more than 6 percent. 
Internal freight rates changed little, bituminous coal down and anthra- 
cite up. Downward pressure on international tanker rates continued 
as rates dropped for the third year in a row. 


DOMESTIC PRODUCTION 


Changes in the domestic production of fuels and energy may be 
measured in several ways. ‘Table 1 summarizes the total energy pro- 
duction from mineral fuels and waterpower in the United States in 
terms of de? thermal unit (B.t.u.) content of the various sources 
(see also figs. 1 and 2). The values of mineral-fuel production are 
Kenne? | in table 2; and the actual physical volume of production, 
in the usual physical units used for each commodity, with values, is 
given in table 3. Finally, indexes of physical volume of production, 
weighted by values, are listed in tables 4 and 5. Since these measures 
are directed to different aspects of the fuels industries, it is not 
surprising that these measures sometimes move disparately. Total 
energy production, measured in British thermal units, was 2.2 percent 
higher than in 1959. Actual physical quantities (B. t.u. ) of produc- 


TRILLION B.T.U. 
46,000 
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FIGURE 1.—Production of mineral-energy fuels and energy from waterpower in 
the United States 1900-1960. 
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FicURE 2.—Percentage of total production of British thermal units equivalent of 


Se fuels and energy from waterpower in the United States, 1900- 
1960. . 


tion showed four increases and one decrease. The value of mineral- 
fuel production increased by $651 million, a 4-percent increase. The 
Bureau of Mines index of * Bt volume of mineral-fuel production 
increased 0.8; the FRB Index decreased 1 point. 

Total Energy.—Total production of mineral-energy fuels and energy 
from waterpower in the United States in 1960 increased to 41,844 
trillion B.t.u. As indicated in table 1 and figure 1, all fuels increased 
except anthracite; energy from waterpower also increased. Bitumi- 
nous coal and lignite increased 0.8 percent, crude petroleum remained 
constant, natural gas increased 6.0 percent, and anthracite declined 
8.9 percent. : . 

Value of Production.—Mineral-fuel production value increased by 4 
percent in 1960, largely because of increases in physical quantity of 
production. | i^ Z As 

Domestic Production.— Production of the important mineral fuels in- 
creased in 1960. Production increases occurred in gilsonite, bitumi- 
nous eoal and lignite, helium, natural gas, natural gas liquids in- 
cluding LP gases, and peat. The volume of crude petroleum was 
practically unchanged. Except for a decrease in the relatively minor 
item bituminous limestone and sandstone, the only decrease was in 
anthracite. | | EN M 

Indexes of Physical Production.—The Bureau of Mines index of the 
physical volume of mineral production in the United States i$ com- 
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TABLE 2.—Value of mineral production in United States by mineral groups? 


(Million dollars) 
Change m 
Mineral groups 1951-55 1956 1957 1958 1959 1960 196) from 
(average) 1959 
(percent) 
Metals and nonmetals ex- 
cept fuels: 
Non metals 2. 432 3. 266 3. 267 3, 346 3 3, 721 3, 730 0 
det AAA 1, 728 2, 358 2, 137 1, 593 1,570 2, 021 + 29 
Neill 4. 160 5. 624 5. 404 4, 939 2 5, 291 5.751 +9 
Mineral fuels 10, C66 11, 741 12, 709 11,589 | 211,950 12, 141 +2 
Grand total.......... 14, 226 17, 365 18, 113 16, 528 | 217, 241 17, 892 +4 
1 Beginning with 1953, Alaska and Hawaii are included. 
3 Revised. 
TABLE 3.—Mineral fuels production in the United States! 
1957 1958 
Mineral Short tons Short tons 
(unless Value (unless Value 
otherwise |(thousands) i el ae (thousands) 
stated) stated) 
Asphalt and related bitumens (native): 
Bituminous limestone and sandstone 1, 168, 507 $3.221 | 1,326. 493 $3, 343 
E ege AAA 207, 704 4,259 317, 280 4, 864 
Carbon “Uoxide, natural (estimated) 
Coal thousand cubic feet 704, 276 139 722, 615 102 
oal: 
Bituminous and lignite 2 thousand short tons 492,704 | 2,504, 406 410, 446 1, 996, 281 
Pennsylvania anthracite..................... do.... 25, 338 221, 154 21. 171 187, 898 
i thousand cubie feet 310. 365 5, 112 352, 134 5. 741 
Natural gas million cubic feet..| 10, 680, 258 | 1, 201, 759 11,030, 298 1, 317, 492 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons..| 5,734, 307 415,791 | 5,596, 458 393, 139 
LP PASOS osas do....| 6,555, 282 253,665 | 6,783, 000 296, 571 
Ee 216, 217 3, 458 327, R13 3, 440 
Petroleum (erude). ........thousand 42-gallon barre!s..| 2,616,901 | 8,079,259 | 2,449,016 7. 380. 065 
Total mineral fuels UU nkBklln 44 12, 709, 000 11. 589. 000 
Total all other minerals el 5.404. 000 22 4, 939. 000 
Grand total, mineral production 18, 113, 000 |............ 16, 528, 000 
1959 1960 
Asphalt and related bitumens (native): 
Bituminous limestone and sandstone..............- 1, 518, 765 $3,808 | 1,242.874 $3, 070 
E ME rt EEN 379, 362 9, 385 383, 037 10, 020 
Carbon dioxide, natural (estimated) 
I thousand cubic feet..| 3 485, 179 71 521, 169 99 
oal: 
Bituminous and lignite 2. thousand short tons 412,028 | 1,965, 607 415, 512 1, 950, 425 
Pennsylvania ant hracite g- do.... 20, 649 172, 320 18,817 147. 116 
Hellum... 22 25202 920 cn thousand cubic feet.. 375, 408 6, 144 475, 179 7, 768 
Ët REN million cubic feet.. 12,046,115 | 1,556,800 | 12, 771, 038 1, 789, 970 
Natural gas liquids: 
Natural gasoline and cycle products 
thousand gallons..| 5,597, 102 408,694 | 5, 842, 507 416, 819 
A AAA do....| 7,874,706 349,802 | 8, 444,074 391, 566 
o con tee A A 8 419, 460 4, 372 470, 889 5, 138 
Petroleum (crude)...-......thousand 42-gallon barrels..| 2,574,590 | 37, 473, 336 | 42, 574. 933 | 4 7, 419, 382 
Total mineral MA eee .. |... .... co 311, 950,000 |...........- 12, 141, 000 
Total all other minerals 35,291,000 |...........- 5, 751. 000 
Grand total, mineral production 317,241,000 |............ 17, 892, 000 


1 Includes Alaska and Hawaii. 


2 Includes small quantity of anthracite mined in States other than Pennsylvania. 


8 Revised ficure. 
4 Preliminary figure. 
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TABLE 4.—Indexes of the physical volume of mineral production in the United 
States, by groups and subgroups’ 


(1947-49 = 100) 


Fuels 

All Metals | Nonmetals 

minerals Crude oil 

and natu- 

ral gas 3 
! A 112. 6 93. 6 119. 9 117.2 127. 3 
7. eege 110. 9 82.7 122. 8 112. 7 132.1 
0 A j 112.6 78.8 126. 6 119. 1 135. 2 
A AS 107. 9 68.1 125.4 97.6 146. 4 
/ ³ AA é 119. 0 78. 7 134. 6 115. 0 161. 0 
TEE E 125.8 85.0 141. 7 117.1 172. 6 
1);ör r In A 126.1 82.9 142. 5 118.8 175.7 
e EDD LONE 115. 5 69.0 134.7 90.8 176. 2 
T 3 119.6 69.1 š 141.5 82. 2 190. 7 
h · A 8 122. 6 69. 2 142.8 104. 6 192. 2 


1 For general description of index, see Minerals Yearbook 1956, vol. I, Review of the Mineral Industries, 
pp. 2-5. Indexes for components of the fuels index go back to 1880 (the initial year of the overall index) in 
Minerals Yearbook 1958, vol. II, pp. 9-10. 

2 Does not cover isopentane, LP gases, and other natural gas liquids. 

3 Revised figures, 


TABLE 5.—Indexes of industrial production, mineral fuels, seasonally adjusted“ 


(1957—100) 
Total Crude oil | Total in- 
mineral Coal and nat- dustrial 

fuels ural gas | production 
1... ohr ⁰⁰ —— —— eu 99 103 100 90 
Ee 100 100 100 100 

1058- ee 83 94 
A ae 96 82 99 105 
. A cee oe ⁵ ⁰⁰⁰ 95 82 98 108 
JANUALY ee souls. Ee 98 91 99 111 
February AAA sanun aea 95 84 98 110 
lll 94 86 96 109 
Ir y A ⁰ ⁵⁵⁵⁰⁰ 8 95 87 97 109 
BY EEN 94 86 96 110 
E EEN 95 78 99 109 
JUulU.iiss2cseceecsuccqanzddedestelacuP 8 96 78 100 110 
Müll. ³ 96 80 100 108 
SS eege 95 77 99 107 
IR de EE 96 81 99 106 
Novem Deacon 8 97 77 101 105 


Denne. e accus mE ¿SZ 06 81 99 103 


1 Federal Reserve Bulletin. 


prehensive and uses shifting weights to reflect the changing patterns 
of production and consumption as the economy grows and changes. 
The total fuels index rose less than 1 percent in 1960 compared to 
a 4-percent increase in 1959. Petroleum and natural gas accounted 
for the shift, rising 5 percent in 1959 and less than 1 percent in 1960. 

The FRB indexes of production, which are available monthly, ex- 
hibit behavior parallel with the Bureau of Mines index. The FRB 
indexes, table 5, adjusted seasonally, show three slightly different 
pictures of a year of mild recession. The coal component drifts ir- 
regularly downward for the whole year, crude oil and natural gas 
remain unchanged throughout, and the total index holds level for the 
first half, dropping away slowly but steadily during thegsecond half. 
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CONSUMPTION 


Consumption of mineral fuels is measured both in British thermal 
unit content and in the physical units usual for the commodity con- 
cerned. Both measures indicate increases for natural gas, bituminous 
coal, and petroleum and a decline for anthracite in 1960. 

Calculated Energy Consumption.—Total energy consumption expressed 
in British thermal units increased 3.6 percent in 1960. Consumption 
of energy is historically closely correlated with changes in gross 
national product, and the increase in 1960 reflects the increase in gross 
national product during the year. The coal share of the energy mar- 
ket remained constant In 1960, at least a temporary halt in the long- 
term shift from coal to oil and gas in the energy economy. The 
percent of the market supplied by natural gas and natural gas liquids 
continued to increase, an increase matched by an equal decrease in 
the petroleum component of the market. 

Consumption Patterns.—IBoth cyclical and long-term trend factors 
affect the demand for fuels. Except in the case of coke, long-term 
influences were dominant in 1960. The growth of demand for petro- 
leum and petroleum products closely parallels the overall growth of 
the economy. On the other hand the secular trend for both natural 
gas and anthracite differs significantly from the overall pattern. 
Natural gas consumption is rising faster than either the energy econ- 
omy or the general economy, as it penetrates markets once held by 
coal and petroleum. The long-term decline in the demand for an- 
thracite continued. 

The strong growth rate in the demand for coal by the electric 
utilities accounted for more than half of the increased consumption of 
bituminous coal during the year, but all consumption categories in- 
creased except Class I railroads, cement mills, and bunkers. These 
last three account for less than 3 percent of demand. 

Space-heating and household markets use most of the anthracite 
consumed in the United States. Demand in this market has been 
declining for a number of years, a decline that continued in 1960. 
The other significant markets for anthracite are electric utilities, the 
iron and steel industry, and exports. The decline in demand was 
accounted for almost entirely by household demand and exports. 

Sales of natural gas, by consumer groups, were higher than 1959 
in all categories. While the totals sales of fuel oil also were greater 
than 1959, several groups showed declines, the most significant being 
smelters, mines, manufactures, and vessels. 
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TABLE 7.—Apparent consumption of mineral fuels and related products 


Change 
Commodity 1959 1960 from 1959 
(percent) 
Fuels: 

Bituminous coal eee million net tons... 366. 3 380. 4 +3.8 
Crude petroleum, runs to stills million barrels..| 2,917.7 | 12, 952. 5 +1 2 
Natural gas. billion cubic feet. 11, 820. 0 | 12, 509. 4 +5. 8 
Reide EE EE million net tons... 8.8 17.6 —6.4 

Products: | 
All oils, domestic demand 2. million barrels..| 3, 449.7 | 13, 541. 8 +2.7 
Coke JJ) INE PME million net tons 54.7 56.9 +4.0 
Freer ⁴ Ü˙ ; y ⁊ð do 18. 6 19. 0 +2.2 


1 Preliminary. 

3 Domestic demand will vary from consumption because of substantial secondary and consumers’ stocks 
not reported to the Bureau of Mines. 

3 Revised figure. 


TABLE 8.—Consumption of bituminous coal and lignite in the United States, by 
major consumer groups 


(Thousand net tons) 


Other 


Steel mining | Retail | Bunker 
Electric | Class I Coke and Cement and [deliveriesl foreign 
power |railroads 2 plants | rolling mills manu- to other | and lake | Total 
utilities 1 mills facturing con- vessel 3 
industries sumers 
1959....... 165, 788 2, 600 79, 181 6, 674 8, 510 73, 396 29, 138 969 366, 256 
1960....... 178, 882 2, 101 81, 015 7, 978 8, 216 76, 487 30, 405 945 380, 429 


1 Federal Power Commission. 
2 Association of American Railroads. 
3 U.S. Dept. of Commerce, Bureau of the Census. 


TABLE 9.—Sales of fuel oil and natural gas in the United States, by major 
consumer groups 


(Fuel oil—thousand barrels; natural gas—million cubic" feet) 


Gas and | Smelt- Space Oil- 
Rail- electric jers, mines} heating | Mili- | com- | Miscel- 
Product and year | roads | Vessels} power and and tary | pany | laneous | Total 
plants manu- | cooking fuel 
factures 
Distillate fuel oil: 
o 87, 802 | 19, 250 5, 005 33,380 | 415,521 | 11,394 | 8, 642 77, 998 | 658, 992 
9 86, 490 | 18, 730 4, 742 34,271 | 438,010 | 10,703 | 8,347 81, 042 | 683,325 
Residual fuel oil: 
1959_.....___..-- 5, 613 |102, 049 82,208 | 167,701 | 111,850 | 31,415 | 46,177 7,339 | 554, 352 
1960_............. 5,610 | 94, 084 85, 408 157, 270 125, 088 | 31,724 | 45, 061 6,291 | 550, 536 
Natural gas: 
j A A 11, 627 5, 093 3,888 |........ 28399 8 11, 820 
10600: EE A A 11,724 5, 484 4,123 |........ 2,902 |.......... 12, 509 


1 Memorandum entry, not additive; includes gas other than natural. Natural gas component included 
under smelters, mines, and manufactures. 
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STOCKS 


Physical Stocks.—There was no overall pattern in the changes in the 
stock levels of the various mineral fuels during the year. The petro- 
leum industry was able to reduce what were considered excessive 
inventories. In the anthracite industry, producers’ stocks in ground 
storage were reduced more than 50 percent. Natural gas inventories 
were increased 15 percent. As more storage space becomes avail- 
able close to consuming centers, natural gas inventories climb, al- 
lowing more efficient use of both the natural gas and natural gas 
pipelines. 


TABLE 10.—Physical stocks of mineral fuels and products at yearend 


(Producers’ stocks, unless otherwise indicated) 


— ———— D EA — SS 


Coal and related products: 
Bituminous and lignite 1. .._net tons. .] 76, 120 317 | 79,654,678 | 80, 263. 690 | 85, 503, 119 | 82, 888, 617 


Pennsylvania anthracite ?....... do 199, 356 429, 020 406, 375 499, 620 341, 505 

A E 88 do....| 4,738,088 | 4,682,436 | 3,823,364 | 3,148, 776 2, 334, 441 

Petroleum and related products: 
Carbon black..... ..thousand pounds.. 292, 992 218, 893 300, 923 349, 399 347 574 
Crude petroleum and petroleum prod- 

Nets thousand barrels..| ; 778, 735 3 808, 970 3 789, 538 839, 006 780, 391 
Crude petroleum............ do. 3 239. 800 3 257,129 262, 742 281, 813 266. 014 
Natural gas liquids do 3 28, 931 3 24, 887 22, 752 20, 756 20, 559 
Gasoline do....| 8194. 774 3 187, 613 187, 004 196, 776 187, 271 
Distillate fue] oil do 3138, 455 3151, 164 125. 508 149, 449 133. 981 
Residual fuel o1l............. do.... 3 44,870 * 53, 501 59, 560 59, 959 44. 491 
Petroleum asphalt do.... 3 10, 142 3 10. 948 9, 757 10, 463 9, 150 
Other refined products. do 3121, 743 3 123, 728 122, 215 121, 290 118, 925 

Natural gas . billion cubic feet.. 2, 184 1, 901 1, 764 1, 674 ], 502 


1 Stocks at industrial-consumer and retail yards and on upper Lake docks. 
3 Producers’ stocks in ground storage. 

3 Includes Alaska and Hawaii. 

* American Gas Association. 


LABOR AND PRODUCTIVITY 


Employment.—The Dureau of Mines publishes two sets of employ- 
ment figures for bituminous coal mines. One set (presented in the 
next chapter of this volume) 1s unadjusted for lack of coverage, but 
is directly comparable to the reported injuries and is used for cal- 
culating injury rates. These data are adjusted for coverage, and 
the resulting adjusted figures are published in the chapter on bitu- 
minous coal and used for the productivity analyses. Employment 
figures for the anthracite industry represent full coverage for both 
productivity and injury analyses and are virtually identical. The 
U.S. Department of Labor, Bureau of Labor Statistics, publishes a 
third set of employment data, based upon payroll information. The 
Bureau of Employment Security of the U.S. Department of Labor 
publishes still another series based on reports to state agencies under 
unemployment security laws. Bureau of Labor Statistics data are 

resented in table 12 to facilitate comparison with Bureau of Mines 

gures. Table 11 indicates the order of difference between the Bu- 
reau of Labor Statistics information on total employment, the Bureau 
of Mines fully adjusted data, and the figures of the Bureau of Employ- 
ment Security. Generally the series move in the same direction, but 
they have differed markedly on several occasions. 
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The information presented in table 12 permits comparison between 
the various segments of the fuel mining and manufacturing indus- 
tries. Employment in the bituminous coal industry began the year 
at a level higher than the 1959 average but with demand not ful- 
filling expectations, employment declined throughout the year, and 
average employment for the year was 5.5 percent below the 1959 
average. The long-term decline in employment in anthracite con- 
tinued. Employment in crude petroleum and natural gas declined in 
the face of production increases, as the industry, in the face of a 
declining growth rate, attempted to reduce costs. Employment was 
steady in petroleum and coal product manufacturing. 

The decrease in employment in bituminous coal (average of men 
working daily) occurred in spite of the increase in the number of 
days worked to 191 as compared with 188 in 1959. The anthracite 
industry showed an increase to 176 in days worked as compared with 
173 in 1959. 

Productivity.—The productivity of labor continued to increase in 
bituminous coal mining and also rose in anthracite mining. The net 
tons per man per day reached 19.83 in bituminous coal mining (an 
alltime high) and was 5.60 in anthracite mining (also an alltime 
record) as compared with 12.22 and 5.12, respectively, in 1959 and 
6.77 and 2.83 in 1950. 

Hours and Earnings.—Average hourly earnings, average weekly 
hours, and average weekly earnings remained steady for all segments 
of the mineral-fuels industry. 

Labor-Turnover Rates.—The data presented in table 14 are sensi- 
tive indicators of the state of business. The mild recession during 
1959 is clearly reflected in both the accession and separation rates. 


TABLE 11.—Comparison of data on total employment in the mineral-fuel 
industries 


(In thousands) 
Petroleum Bituminous coal Anthracite 


BLS BES BLS BES Mines BLS BES Mines 
data ! data 3 data 1 data 3 data 3 data l data 3 data 3 


UE 324.8 314.0 .6 229. 0 228. 2 29. 3 29. 7 31.5 
1777 376.2 315.7 230.0 227 2 228. 6 28. 4 28. 9 30.8 
1988333 302. 6 313.2 195.2 192. 7 197. 4 20. 9 23. 3 26. 5 
198000 2.2. Á! 300. 8 313. 6 168. 1 171.6 179. 6 16.3 18.8 23.3 
1900... ege are 288. 0 209. 6 158. 9 163. 2 169. 4 12. 4 14.9 19.1 


1 Bureau of Labor Statistics, Monthly Labor Review. 
2 Pureau of Employment Security, Employment and Wages. 
3 Minerals Yearbook, average men working daily. 
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TABLE 14.—Labor turnover rates, mineral fuels and related industries! 


(Per thousand employees) 


All Products of | Petroleum Anthracite | Bituminons- 
Rates, year, and month mannfactur- | petroleum refining 2 mining coal mining 
ing and coal 
Total accession rate; 
1959 average 36 10 5 16 23 
1960: 
January A 36 6 4 18 17 
February-...... .. cas 29 6 4 7 13 
E $m 27 8 4 10 d 
Ke EE ENN 28 7 5 11 12 
May 82 12 8 10 10 
Tr 39 18 16 18 9 
Mr s Qu cuudasd 29 8 6 15 10 
August 38 11 6 24 27 
Reptember............... 88 9 7 15 12 
October 28 7 7 15 10 
November 23 5 5 14 12 
December 19 4 4 36 10 
Average, 1960 ——— 30 8 6 16 13 
Total separation rate: 
1959 average 34 11 8 29 36 
1960: 
E ... . . ... asas 29 10 9 22 15 
February 30 7 6 13 13 
Maren 37 9 8 11 19 
rr! s; z EE 36 11 8 32 38 
Mayo tr tul sos 33 9 8 31 40 
JUDO EE 33 11 8 88 81 
NMI! 8 36 16 15 77 100 
August 43 14 14 18 33 
September............... 44 26 21 29 18 
October................- 38 23 16 81 19 
November 39 15 8 31 20 
December. .............- 41 18 10 57 50 
Average, 1960 37 14 11 37 33 
Layoft rate: 
1959 average 16 4 2 17 31 
1960: 
January 13 5 4 8 9 
Februar? . . cana 15 2 1 6 8 
Maren 22 3 2 2 14 
Al! ⁵ĩðV( 2 20 5 2 18 31 
May AAA ap duosain 16 3 3 16 35 
kr: TEE 17 4 2 19 26 
A 20 8 5 61 87 
August 22 5 5 6 26 
September..............- 20 9 6 13 10 
October... 22 13 6 73 13 
November 27 9 2 24 14 
December. .............- 30 11 A 45 44 
Average, 1960. 20 6 3 24 26 


1 Monthly Labor Review, Bureau of Labor Statistics, U.S. Dept. of Labor. 
2 Office of Employment Statistics, Bureau of Labor Statistics, U.S. Dept. of Labor. 


18 MINERALS YEARBOOK, 1960 


PRICES AND COSTS 


Mine Value.—An index of average unit mine value for the United 
States is presented in the fuels volume of the Minerals Yearbook for 
the first time in table 15. The same index was published initially m 
the Review of Mineral Industries ehapter of the Minerals Yearbook, 
1959, volume I, but showed no detail in the fuels area. It is believed 
this index serves a unique purpose, not rendered by other mineral price 
series. The mine value index attempts to give the value of the 
mineral before processing. Other mineral price series indicate the 
cost including value added in refining. It is believed that this index 
gives a much clearer indication of the return to the actual producer 
of the mineral than other series. 

From 1928 until 1952 both coal and petroleum and natural gas 
showed similar movements. The prices of both showed similar down- 
ward movement during the depressed 1930’s, rebounding in the post- 
World War II inflation. The mine value of coal doubled between 
1928 and 1947. Crude petroleum and natural gas had doubled in value 
between 1928 and 1948. The index of both fuels remained practically 
constant until 1952. Since then the indexes have diverged. The coal 
index has decreased by almost 7 percent. The crude/natural gas 
index between 1952 and 1960 divides into two phases with 1957 as the 
turning point. Value increased 22 percent between 1952 and 1957. 
Prices have been subjected to downward pressure since the Suez crisis, 
reflecting a worldwide crude surplus. 

Prices.—The average wholesale price index at 119.6 in 1960 was 
virtually unchanged from 1959. The index for gas was the only 
fuels index showing a sizable increase in 1960. In two years the 
increase has been 14.5 percent. 

Costs.—An index of major input expenses in anthracite, bituminous 
coal, and crude petroleum production has been constructed by the 
Office of Chief Economist, Bureau of Mines. This index does not 
compare the actual costs of producing these fuels but only indicates 
the changes in operating costs for each since 1947. The labor input 
has been adjusted for productivity changes using the data in table 
18. The weights are based upon the 1954 Census of Mineral Indus- 
tries. The categories of expense considered are labor, supplies, fuels, 
and purchased electric energy. These indexes do not include capital 
costs. A comparable index for metal mining is presented in the Re- 
view of the Mineral Industries chapter, volume 1, Minerals Yearbook. 

Labor costs are the largest factor in the determination of the index 
of major input expenses, ranging from 50 percent in petroleum to 75 
percent in anthracite. The decreasing costs in anthracite and bitumi- 
nous coal have occurred in a period of increasing wage rates, 85 percent 
in bituminous coal since 1950. However, the increased wages have 
been more than offset by productivity advances, thus reducing unit 
labor costs. This has not been the case in petroleum and natural gas, 
Although wage rates have risen less than the rates in bituminous coal, 
unit labor costs have increased as productivity advances have not kept 
pace with wage increases, 
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TABLE 15.—Index of average unit mine value of minerals produced in the 
United States, by group and subgroup 


(1947-49 = 100) 
Fuels 
All Metals 
Year minerals total 

1925.2; d e @1 61 
UV. yoa A ae Su a 64 59 
ö·Ü·ĩͤi ð 55 55 
1928 Kr A 53 56 
1929 exe «˙⅛ —¼—¼TT¼T½. 8 54 63 
J; ³WA6AWAWA. ³ 8 51 53 
l;. 8 40 45 
y A ⁊xx . ace aqa 40 39 
JJ. ³ðV;ꝗ.A ĩð K e me 33 46 
A END 47 56 
1;ͤĩÄͥ¹ . 47 57 
h ose ak ete hoes he e id 49 60 
JJJrüĩöÄ. A ON 52 67 
e 51 61 
. d 8 48 64 
JJJ77%%%%ͤ%% W ͤͥͤͥ A khuyas 48 64 
I A Z 53 67 
1942- cl o a ʒ ae a 56 69 
Ad PENES 60 74 
J ⁵ E ĩð l 62 75 
1045. — nin A tao sS cress 63 76 
II.! ³ K 8 70 84 
A oh dde 87 95 
öĩ;T ⅛ ⅛5w EE 107 103 
11J199.!.‚! 2 L tete 105 103 
AA A IA 105 109 
1 ARA v ĩ . 109 128 
11üüü y AENA 110 132 
bito in ³ðV ͤk y ap 115 137 
1 ³W¹¹¹¹¹Www- 8 115 140 
Dr E . ð v ote eee 116 156 
1050.2 Er ð .. Mei Ne 120 171 
Lt ee 127 157 
A EE 123 150 
Lt EE 122 158 
19; ĩ⁵ð / ⁵ĩðA ⁵ 8 121 162 


Relative Labor Cost. — The most important element in operating costs 
is wages and salaries. The index of relative labor costs adjusts aver- 
age earnings by changes in productivity to indicate the direction of 
movement in real labor costs per ton of coal and barrel of oil. When 
the changes in value of a ton of coal or barrel of ol are considered, an 
index of labor costs per dollar of product is obtained. The changes 
in labor costs per ton and per dollar have been irregular but down in 
the coal industries since 1949 and reached a low point in 1960. In the 
same period the labor costs in petroleum have increased. 

Fuel Costs, Electricity Generation.—Table 20 shows the fuel cost in 
cents per million B.t.u. of electric power generated for the major 
mineral fuels by regions of the United States. This table serves as an 
index of the price of the various fuels to a major consuming industry. 
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TABLE 16.—Average monthly wholesale price indexes for selected fuels! 


(1947-49= 100) 
(Unless otherwise specified) 


Fuels Electric- | Petroleum 
total Coal Coke Gas 1 ity 1 and 

products 
E (average)..........-............- 107.8 1C8. 2 129. 7 106. 5 99.1 111.2 
EE EE 111.2 114.5 149.7 115.1 04.2 118.2 
1067 ebe 117.2 124. 4 161.7 116.1 95. 5 127.0 
E AAA d A n E EIS LET 112.7 122. 0 101. 9 101.7 100. 4 117.7 
1050 SEEN KEEN 8 112.7 122. 6 169.8 110. 9 100. 8 116.6 
A A 8 111.9 124. 1 170. 4 116. 6 101.3 114.4 
Frs 8 112. 0 124. 1 170. 4 114. 5 101. 8 114. 6 
Ml eset oes 112.3 124.0 170. 4 115.6 101.8 115.0 
FI ˙ 8 112.2 119. 0 170. 4 115. 6 101. 8 115.4 
7Ü§Ü*²è9 so 8 110. 8 118.7 170.4 111.6 101.7 113.6 
JUDO EE EE 112.3 119.5 170.4 112.2 101.8 116.0 
I 113. 8 120. 3 170. 4 114. 4 102. 0 117. 9 
Au ³ A lu sZ 115.3 121.3 170. 4 116. 6 102. 1 120.0 
Bepntenber. rr 116.1 122. 4 170. 4 121.3 102. 1 120. 7 
OCOD EEN 116.2 122.5 170.4 120. 9 102.1 121.0 
No vember 116. 1 123. 0 170. 4 120.2 102. 4 120. 6 
December 116.2 123.1 170.4 120.0 102.3 120.8 
Average, 196 2.2222 113.8 121.8 170. 4 116.6 101.9 117.5 


1 U.S. Dept. of Labor, Bureau of Labor Statistics, Monthly Labor Review. 
2 Gas and electricity beginning January 1958, January 1958=100. 


TABLE 17.—Comparative fuel prices 


Fuel 1959 1960 
Bituminous coal: 
Averaze prices: 
Railroad fuel, (0,0, mine tin zu luu uo al dollars/net ton...| 25.61 5. 53 
Average retail price Se as erg do....| 16.89 17.06 
Cost of coal at merchant coke oven n n7r w do....| 10.49 10. 54 


Anthracite, average sales realization per net ton on shipments to points outside regions, 
excluding dredge coal: 


Chest nuts ³˙¹¹o¹¹AuAAAAiu ⁰ . ee ee dollars..| 11.41 10. 72 

» ⅛o·ͤ ͤ ³A öm 8 do....| 9.42 8. 85 

Buck wheat ee do.... 8. 73 8. 09 
Petroleum and petroleum products: 

Crude petroleum, average price per barrel at well............................. do....| 2.90 2. 88 

Gasoline, average dealers’ net price (excluding taxes) of gasoline in 55 U.S. cities 4 


cents/gallon..| 16.09 16. 08 
Residual fuel oil: 
No. 6 fuel oil, average of high and low prices in Philadelphia 4 
dollars/barrel (refüinery)..| 2.68 2. 90 
Bunker C, average price for all Gulf ports 4: Lll ll ll... do. 2.05 2. 20 
Distillate, fuel oil: 
No. 2 distillate, average of high and low prices at Philadelphia 4 


cents/gallon (refinery)..| 9.86 9. 29 
No. 2 distillate, average price for all Gulf ports 4... ..-- do...-| 9.24 8.61 
Natural gas: 
Average U.S. value, at wellllllkl.. cents/thousand cubic feet..| 12.9 14.0 
Average U.S. value, at points of consumption. 2-2 do....| 47.7 50.1 
Average wholesale price index for all commodities hh 119.5 |*119.6 


! Interstate Commerce Commission. 

3 Revised figure. 

3 Bureau of Labor Statistics, U.S. Department of Labor published and unpublished, 
4 Platt's Oil Price Handbook. 

! Preliminary. 
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TABLE 18.—Indexes of major input expenses adjusted for productivity, minera1- 
fuel mining 


(1950=:100) 
Bituminous | Crude petro- 
Anthracite Goal leum and 
natural gas 
AA LU RM 100 100 100 
MOS BEE EE 107 106 104 
j| V EE 106 104 108 
SS Nc EE 107 104 109 
Är EE 91 94 115 
]955 EE 90 93 116 
J))! ⁵³ 8 88 97 121 
1§Ü%—ùůy ð⅛ ] ðß . %ĩð . uryt 8 96 102 127 
gs Er 8 93 98 134 
ööͤö— A hydgß ß ß HACEN 86 198 132 
!!!!!! y A AAA 81 95 131 


TABLE 19.—Indexes of relative labor cost, mineral-fuel mining 


(1950= 100) 
Index of labor costs per unit | Index of value of product per | Index of labor costs per dollar 
of output ! man-period 2 of product 3 
Anthra- | Bitumi- | Petro- | Anthra- | Bitumi- | Petro- | Anthra- | Bitumi- | Petro- 
cite nous leum cite nous leum cite nous leum 

1950......- 100 100 100 100 100 100 100 100 100 
1951......- 106 106 97 112 106 112 100 104 97 
1952....-.- 106 103 108 111 112 108 103 102 108 
1953......- 107 102 113 122 123 115 101 101 106 
1954......- 86 88 120 133 131 115 91 94 109 
1955......- 85 88 118 120 135 120 100 04 108 
1956....... 81 92 124 134 151 122 91 92 113 
1957.....-. 90 06 132 144 164 135 93 92 108 
1958......- 87 146 154 168 122 87 90 122 
1959....... 74 4 90 140 170 4178 128 82 491 122 
1960......- 71 86 139 173 184 131 81 89 121 


1 Anthracite and bituminous indexes based upon net tons per man per day (from chapters on Coal, 
Minerals Yearbook, 1960, vol. II), and index of average earnings derived from Bureau of Labor Statistics 
data on hourly earnings; petroleum index based upon barrels per year (from chapter on Petroleum, Min- 
ornis a BT DOOK, 1960, vol. II) and Bureau of Employment Security data on total wages in petroleum 

roduction, 

r 2 Anthracite and bituminous indexes based upon net tons per man per day and mine values of produc- 
tion; petroleum index based upon average employment and total value of production. 

3 Anthracite and hituminous indexes based upon index of value per man-day and index of average 
iren EES index based upon total value of production and total wages. 

v ; 
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TABLE 20.—Cost of fuel in electric-power generation! 
(Cents per million B.t.u.) 


Coal| Oil | Gas | Coal| Oil | Gas | Coal! Oil | Gas 
Region | 


1960 1959 1958 

New England........-. . aa 36.5 | 36.0 | 35.6 | 37.7 | 35.8 | 34.5 | 40.1 | 40.7 | 37.8 
Middle Atlantico 30.0 | 35.1 | 35.7 | 30.8 | 35.5 | 33.0 | 32.3 | 38.5 | 32.0 
East North Central. 25.3 | 65. 5 2 25. 3 25.6 | 73. 2 224. 5 25.8 | 68.5 | 24.6 
West North Central. 27. 0 | 43.4 | 23.0 27. 5 46.7 | 22.4 | 28.1 51.3 | 22.0 
South Atlantle mf 26.3 35. 6 31.8 | 27.2 | 35.5 | 29.7 | 28.6 | 39.7 27.6 
East South Centrallklk w 19.6 | 50.3 | 24.8 | 19.1 | 47.1 | 23.4 | 19.4 | 37.6 21.6 
West South Central... 32.3 | 45.1 | 16.7 | 15.8 | 43.2 | 15.0 | 15.6 | 41.8 | 12.9 
Mountain_........ ........ ... ...............- 20.2 | 25.0 | 27.8 | 21.3 | 24.3 | 25.7 | 21.9 | 25.2 | 22.2 
Pee A 32.3 | 33.4. 34.8 | 32.0 |...... 42.0 | 26.5 

Average, United States 26.0 | 34.5 | 23.8 | 26.5 | 35.2 | 22.3 | 27.4 | 39.6 19. 5 

1957 1956 1955 

New England ——- . 41.0 | 46.9 | 40.7 | 38.8 | 41.4 | 37.9 | 35.4 | 36.6 36. 0 
Middle Atlantic ll 2l lll.l- 31.9 | 45.9 | 32.1 | 30.0 | 40.2 | 31.9 | 28.4 | 35.7 30. 8 
East North Central ....... 2. ee 25.8 | 68.2 | 23.1 | 24.6 | 74.3 | 21.7 | 23.9 | 69.1 22.2 
West North Central. 22 ok. 28.2 | 47.6 | 22.2 | 26.9 | 43.4 | 22.1 | 26.5 | 31.0] 22.6 
South Atlantic.......... cdas 29.0 | 46.2 | 25.8 | 28.1 | 39.5 | 25.2 | 25.9 | 36.0 25.3 
East South Central 19.4 | 46.1 | 21.6 | 18.7 | 42.4 | 19.8 | 18.3 | 43.8 18.3 
West South Central..................-......- 14.9 | 41.7 | 12.9 | 15.2 | 40.4 | 12.4 | 20.5 | 40.0 11.4 
Mount llo 8 22.0 | 25.1 | 22.2 | 22.0 | 26.0 | 22.0 | 21.7 | 24.9 | 21.6 
e EE GE? 41.5 | 26.5 |...... 33.0 | 25.0 |...... 27.8| 23.8 

Average, United States 27.5 | 44.4 | 19.5 | 26.2 | 37.9 | 18.5 | 25.2 | 33.2 | 18.0 


1 Stcam-Electric Plant Factors 1955 through 1960, National Coal Association. 
2 Excludes blast-furnace gas, which would lower cost slightly. 


INCOME AND INVESTMENT 


National Income Originated.—The rate of growth of income orig- 
inating in mining was again lower in 1960 than the rate for all 
industries. But the gap between the rates of increase was greatly 
lessened. For all industries the rate halved, dropping from almost 
9 percent to less than 4.5 percent. The rate for mining increased 
somewhat, chiefly because of the dramatic reversal in metal mining 
between 1959 and 1960. 'The income originating in the manufac- 
ture of coal and petroleum products showed no change from 1959. 
Mining and the manufacture of petroleum products account for less 
than 2.5 percent of total national income. 

Investment.—Data on total investment in fuels are not available. 
Table 22 presents data on direct private investments abroad in the 
petroleum industry. The only information available on book values 
of domestic investments is that contained in the statistical summary 
of balance-sheet data from corporate-income tax returns. These re- 
ports are issued after a delay of 2 years. Data are not yet available 
for 1959. As compared with a total book value of $9.7 billion in 
foreign investments at the end of 1958 for petroleum industries, the 
total book value of crude petroleum and products (including coal 
products) was $45 billion. (To indicate the growth in domestic in- 
vestment, the figure for fiscal 1959 was $28.9 billion.) 

Indicated current rates of investment are given by figures on ex- 
penditures for new plants and equipment in the mining and manu- 
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facturing industries and by data on gross proceeds of new corporate 
security offerings. Expenditures for new plant and equipment re- 
covered somewhat from the low point of 1958 in both mining and 
manufacturing. 


TABLE 21.—National income by industrial origin, selected industries? 


1959 Change 1960 Change 

Industry (millions) | from 1958 | (millions) | from 1959 

(percent) (percent) 
WR EE d EEN $399, 551 +8. 76 $117. 054 +4. 38 
u SI y w 8 5, 466 +. 57 5, 516 +. 91 
Metal mining 664 —12.28 869 ＋30. 87 
Anthracite mining 107 —26. 71 92 —14. 02 
Bituminous and and other soft coal mining........- 1, 188 —2. 70 1, 160 —2.36 
Crude petroleum and natural gas 2, 694 +5. 19 2, 502 —4. 90 
Nonmetallic mining and quarrying................- 813 +8. 40 833 -I-2. 46 
Manuflseturing..:..2-2..i::ccncoixuse msereccsocsce c secc 119, 569 4-15. 17 121, 544 -I-1. 65 
Products of petroleum and coal...................- 4, 195 +14. 21 4, 199 +.10 


1 U.S. Department of Commerce, Survey of Current Business, July 1961, table 8. 


TABLE 22.—Direct private investment of United States companies in foreign 
petroleum industries, 1960123 


(Million dollars; net inflows to the United States (—)) 


Petroleum All industries 
Country Book Net Undis- | Book | Book Net Undis- | Book 
value | capital | tributed | value | value | capital | tributed | value 
begin- | move- | earnings | end of | begin- | move- | earnings | end of 


ning of | ments | of sub- year ning of | ments | of sub- ycar 


year sidiaries year sidiarics 
Canad AAA ENEE 2, 467 138 46 | 2,667 | 10,310 389 | 11,198 
Latin American Republics: 
te AA 84 —9 (s) 76 828 953 
Central America and West 
re AA ocius 245 23 6 274 | 1,758 1, 825 
Colombia...................... 225 7 1 233 401 424 
E a EE 30 1 1 2 758 795 
Weneneess sss 2, 046 —60 12 | 1,995 | 2,690 2, 569 
Total AA .. .. . 2, 858 —7 33 | 2,882 | 8,058 8, 365 
Dependencies in Western Hemi- 
rr rA ESE Wee 946 31 6 382 768 884 
Western Europe 1, 452 273 1} 1,726 | 5,323 6, 645 
ACG A eee E 334 62 13 407 833 925 
Middle East. 1,175 —76 20 | 1,119] 1,213 1,163 
ar Eas[..-iccuacsntegtelcos4ak 492 20 25 1,024 1,152 
Oceania 855 2 15 372 870 904 
International enterprises 5. 841 12 —2 851 | 1,357 1, 418 
Grand total 10,320 | 455 157 | 10,944 | 29,805 | 32, 744 


1 U.S. Dept. of Commerce, Survey of Current Business, August 1961. 

2 Other adjustments to yearend book values, in millions of dollars, are as follows, for petroleum and all 
Industries, respectively: Canada 17, 28; Latin American Republics —3, —43; Brazil 0, 2; Mexico 0, —16; 
Venezuela —3, —30; Western Europe 0, 31; Africa —2, —38; Far East 0, 10; grand total 12, —9, 

Less than $500,006. 

4 Includes countries not shown above. 

š Includes shipping enterprises registered in Liberia and Panama but operating worldwide, 
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TABLE 23.—Expenditures on new plant and equipment by firms in mining and 
selected mineral manufacturing industries’ 


(Billion dollars) 


1960 


Industry 1958 1959 1960 
January-| April- July- October- 
March June September] December 


— Á sms y ELLA Rd —— 


MIDDE e 8 0. 94 0. 99 0. 99 0. 22 0. 27 0. 25 0.24 


Manufacturing: 
Primary iron and steel 1.19 1.04 1.60 . 33 . 42 . 42 . 48 
Primary nonferrous metals... . 44 . 31 .91 . 07 . 08 . 07 . 09 
Stone, clay,and glassproducts. . 40 . 53 . 62 .14 . 17 . 15 . 16 
Chemicalsandallied produets.| 1.32 1. 23 1. 60 . 33 . 40 . 40 . 46 
Petroleum and coal products.| 2.43 2. 49 2. 04 . 68 . 69 . 63 . 78 
Total, manufacturing 11.43 | 12.07 | 14.48 3. 09 3. 76 8. 62 4.01 


1 U.S. Dept. of Commerce, Survey of Current Business, March 1961, 
2 Including fuels. 


TRANSPORTATION 


As indicated in table 25, the methods of shipping bituminous coal 
and lignite from the mines have changed Cent een within recent, 
years; shipments by rail have declined, whereas shipments by water 
and truck have increased. Generally, the cost by water or truck, par- 
ticularly for short distances, is less than the rail freight rate. Trans- 
portation costs comprise a significant portion of the delivered price of 
coal, thus placing it at a competitive disadvantage with ol and 
natural gas, which are moved by tankers and pipelines. About 73 
percent of all coal moves by rail, and freight adds as much as 70 
percent to the mine price of coal. As a consequence, considerable at- 
tention is being given to means of substantially reducing transporta- 
tion costs. Among these are locating large coal-consuming industries 
at or near coal sources (particularly near water transportation), 
increased barging and trucking of coal, and transmitting electric 
energy directly from mine-located generating plants. 

The total movement of mineral fuels and related products by rail 
and water is summarized in tables 26 and 27. 


TABLE 24.—Estimated gross proceeds of new corporate securities offered for 
cash in the United States in 1960! 


Total corporate Manufacturing Mining 2 
Type of security 
Value Percent Value Percent Value Percent 
(millions) (millions) (millions) 
Bonds, kde $8, 122 80 $1, 577 72 $170 68 
Preferred stock 393 4 41 2 1 (3) 
Common stock 1, 644 16 581 26 78 31 
z 222 10, 159 100 2, 199 100 249 100 


1 U.S. Securities and Exchange Commission, Statistical Bulletin, Vol. 20, No. 3, March 1961, p. 8. 
Substantially all new issues of securities offered for cash sale in the United States in amounts over $100,000 
and with terms to maturity of more than 1 year are covered in these data. 

2 Including fuels. 

3 Less than .5 percent. 
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TABLE 25.—Method of shipment of bituminous coal and lignite from mines, and 
used at mines, in the United States 


Method of shipment from mines 


Used at Total 
Shipped by | Shipped by | Trucked to mines ! production 
rail and water and final 
trucked trucked destination 
to rail to water 
Thousand net tons 
1056 ³¹wꝛ˙ 390, 015 50, 732 49, 768 10, 359 500, 874 
1 . ³ AAA 380, 471 51, 171 50, 334 10, 728 492, 704 
TOG ae eh 8 305, 642 43, 899 50, 605 10, 300 410, 446 
J059 EENEG 300, 7 45, 954 52, 564 12, 747 412, 028 
1000222 e de a 303, 865 46, 784 52, 699 12, 164 415, 512 
Percentage of total 
•öÜ;L os AAA 8 7. 9 10.1 9.9 2.1 100. 0 
J057% A AN 8 77.2 10. 4 10. 2 2.2 100.0 
115. EES 74.5 10.7 12.3 2.5 100. 0 
1050 86 73.0 11.1 12.8 3.1 100. 0 
Dr EE 73.1 11.3 12.7 2.9 100. 0 


1 Includes coal used by mine employees, taken by locomotive tenders at tipples, used at mines for power 
and heat, transported from mines to point of use by conveyors or trams, made into beehive coke at mines 
and all other uses at mines. 


Table 28 shows the costs of transporting coal by rail in the United 
States and an index of dry cargo and tanker rates in international 
trade. Domestic rail costs for anthraeite have been rising slowly since 
1954. Bituminous coal rates followed a similar upward course until 
1959, and have since declined to a rate somewhat lower than the 1956 
rate. Transportation costs in international trade fluctuate more and 
show the effects of international crises. International tanker rates 
were substantially down in 1960, continuing a trend started in 1958. 


TABLE 26.—Rail transportation of mineral fuels and related products in the 
United States, by products! 


(Thousand short tons) 
Change 
Product 1957 1958 1959 1960 from 1959 
(percent) 
Coal: 
Anthraeitte . cee eec 30, 285 23, 770 20, 358 16, 840 —17 
Bituminou sss 372, 194 307, 492 307, 226 304, 500 —1 
! ⁵˙Ü:A ĩðͤ v 8 19, 564 12, 635 16, 155 16, 483 +2 
Crude petroleum.......................... 2, 046 1,196 , 531 ; +23 
el e EEN 8, 853 8, 366 8, 172 7, 531 --8 
Distillate and residual fuel oil............. 9, 553 8, 475 8, C66 7, 279 —10 
A A 8 3, 495 3, 356 2, 944 2, 734 --7 
OUD fh 15, 543 14, 777 15, 816 16, 013 +1 
eebe 461, 533 880, 067 380, 268 373, 238 —2 


1 Revenue freight originated, excluding forwarder and less than carload shipments, for which categorics 
commodity detail is not available. Source: Interstate Commerce Commission, Freight Commodity 
Statistics, Class I Steam Railways in United States, for years ended Dec. 31, 1959 and 1960. 

3 Includes shipments to washeries and breakers. 

3 Lubricants, petroleum products, and gases. 
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TABLE 27.—Water transportation of mineral fuels and related products in the 
United States, by products! 


(Thousand short tons) 


Change 
Product 1957 1958 1959 from 1958 
(percent) 
oal: 
Anthracite. ß tadas de 1, 26 814 —6 
Bituminous......... ... .. e .. . d 151,161 126, 688 130, 038 +3 
% A A 480 9 +2 
Crude petroleum................- LLL ee 74, 090 67, 888 72, 356 +-7 
h ee 90, 640 92, 226 93, 021 +1 
Distillate dell!!! Ee 69, 125 72, 541 73, 192 +1 
Rescue e.. 43, 940 42, 432 45, 265 ＋7 
J ³ÜꝛmꝛAJ1J d led e 3, 329 3, 611 4,118 --14 
KOD EE A 8,918 9, 346 9, 325 

OCD EEN 9, 776 10, 626 12, 146 +14 
OUR NEE 452, 720 426, 502 440, 560 +3 


1 Domestic Traffic; that is, traffic with Canal Zone, the Virgin Islands, and miiitary cargoes carried in 
Defense Department vehicles are excluded. Source: Department of the Army, Waterborne Commerce 
of the United States. Calendar year 1958, pt. 5, National Summaries, 

2 Includes lubricants, jet fuel, napthene, and briquets. 


DISTRIBUTION OF BITUMINOUS COAL AND LIGNITE 


Tables 29, 30, and 31 summarize the distribution of bituminous coal 
and lignite in 1960 from coal-producing districts of origin to States 
of destination, by methods of transportation and types of consumer 
use. This information shows the participation of the bituminous coal 
and lignite industry in the various energy markets of the Nation, 
both locally and nationally. It also provides benchmarks for special 
studies and analyses of the many factors that influence coal produc- 
tion and its utilization in the highly competitive energy market. 

The information is based upon reports submitted voluntarily to the 
Bureau of Mines by producers, sales agents, distributors, and whole- 
salers who normally produce or sell 100,000 tons or more annually. 
The unprecedented cooperation of these respondents resulted in their 
reporting about 94 percent of all coal produced or shipped during the 


TABLE 28.—Freight costs in domestic and international trade ' 


Domestic,! average 


revenue per ton Foreign 3 (1953=100) 
(dollars) 
Anthracite |Bituminous| Dry cargo | Tanker 
(n.o.s.) coal time charter 

e . sS. SSS 3.35 3. 33 100 100 
I IAE 8 3. 31 3. 23 118 80 
NODS soot vacates ᷣ AAA] EE 3. 33 3. 24 214 83 
IJ a ⁰³¹w 3. 39 3. 45 285 103 
1057222 22 . yd IA 3. 52 3. 57 198 109 
| hts. E —rĩP—ß¹ ⅛ ; 3. 68 3. 58 92 92 
1JJJJö;öÄö1ß/» ͤ⁰⁰yſ ³ d EN 3. 65 3. 45 92 82 
0602 zon ⅛—ꝛ. dg uu teu AS 3.70 3. 40 108 74 


Š A I torstai Commerce Commission, Bureau of Transport Economics and Statistics, Freight Commodity 
STICS. 
2 United Nations, Monthly Bulletin of Statistics, June 1961, 
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year. To account for total industry shipments, estimates for the re- 
maining shipments are included, based on data from coal trade and 
other reliable coal statistical reporting agencies. 

Details of the distribution survey are shown in Bureau of Mines 
Mineral Market Report 3204. 


TABLE 29.—Distribution of bituminous coal and lignite, 1960, by method of 
movement and consumer use 


(Thousand net tons) 


Consumer use 


Used at 
Electric Coke and] Retail Railroad |mines and 
utilities gas plants} dealers [All others] fuel sales to 
employees 


Shipments 


Total shipments to all destinations in the 
United States, Canada, and Mexico by 
all methods of movement and consumer 
use and overseas ox pOrts 174. 287 86, 092 32, 167 92, 812 2, 250 1. 676 


Shipments to all destinations in the 
United States, Canada, and Mexico by 
specific method of movement and consu- 
mer use: 


Methods of movement: 

e taa 79, 128 40,858 | 21,597 | 658. 774 
River and ex-river...............- 41, 940 24, 198 5.95L E AN AAA 
Great Lakes 1. 15. 016 13,802 | 4,169 | 12, 19922 ue 
Tidewater 2......................- 14, 011 6, 014 IN | EA WER 
do EA AAA 8 13, 524 3 1, 220 „i EE 

Tramway, conveyor, and private 
enk A 10, 668 JJ AAA EE 

Methods of movement and/or consu- 
Hier uses dl ds e AAA A ß 8 1, 676 
S usos cis 174, 287 86, 092 32, 167 92, 812 2, 200 1, 676 


Canadian] U.S. U.S. 


Great Great Tide- Net 
Lakes Lakes water | Overseas | change Total 
commer- dock dock exports + | in mine 
cial storage t | storage 4 inventory 
docks 3 
Total shipments tn all destinations in the 
United States, Canada, and Mexico by 
all methods of movement and consumer 
use, and overseas exports................ 1, 715 3633 24, 818 —61 416, 119 
Shipments to all destinations in the 
United States, Canada, and Mexico by 
specific method of movement and consu- 
mer use: 
Methods of movement: 
UN Se: BEE AA VE, y EE, A 200. 357 
River and rr 8 73, 186 
Great Lakes A A, EE, e EE 45. 186 
Tidewater aucun u um A AA AAA AA 86 22. 192 
PUCK EE KEE oe an rf. A ERN 6 33, 769 
Tramway, conveyor, and private 
ele AAA Z: E E 6 10, 668 
Methods of movement and/or consu- 
mer uses unknown 1, 715 363 |.......-.- 24, 818 —61 30. 761 
rr ĩð 1. 715 3034..—:⅛e 555 24, 818 —61 416. 119 


1 Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for which con- 
sumer uses are not available; however, includes vessel fuel, the destinations of which are not available. 

2 Excludes overseas exports and U.S. tidewater dock storage for which consumer uses are not available; 
bowever, includes bunker fuel, the destinations of which are not available 

3 Shipments via tramway, conveyor, and private railroad are included with truck shipments. 

4 Consumer use unknown. 

5 Excludes Canada; consumer use unknown. 

€ Shipments via tramway, conveyor, and private railroad to coke and gas plants and all other uses are 


included with truck shipments. 
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TABLE 30.—Distribution of bituminous coal and lignite, 1960, by district of 
origin and consumer use 


(Thousand net tons) 


Consumer use 
District of origin 1 Used at 

Electric Coke Retail All Railroad | mines 
utilities | and gas | dealers others fuel and sales 

plants to em- 

ployees 
111i; ͤ LA CLE 15, 832 8,571 977 8, 564 244 203 
E 7, 359 21, 789 733 6, 625 29 119 
S and GE 22, 247 7,279 1, 109 8, 298 166 29 
PEE EAE IEEE ⁵ ⁵⁵⁰(0s 8 20, 377 5 1, 968 10, 917 388 67 
GE 1,97 14,971 3, 820 3, 434 78 184 
GE 83. 427 26, 234 11,911 347 785 
EE 22, 318 9 2,814 5.007 95 1 
Wet soe EES 26, 416 637 4,701 13, 899 437 55 
A ³ÜWÜ ·⁰ k c CLE 9,678 |.......... 1,001 4, 793 159 39 
A dee 0814 utes 531 3% sho: A 
1 A A ĩͤ A aca 6, 498 6, 542 363 1, 180 4 27 
A ˙wmʒ ] Am 6a AA 854 121' - 129 |2_ 2.2. ß 
¡AE ĩ 8 2, 760 162 328 1, 117 . 
h La E RS ß 8 5498 — . . . 114 208 8 
A e a 659 1, 600 334 325 3 7 
C ³ðeAA 3 ³ ² AJ ĩèͤ sees eee ee 9A |.......-.-- 29 109 |... _. .. 10 
1 AS 15052 ĩ 209 578 161 10 
%%% ĩͤA ĩ su 2 5 2, 433 1, 042 878 9 19 
JJ O s A S au E SEA 1,365 eege 521 589 41 16 
29 8nd 23 AAA A AA m ð 8 128 499 11 7 
. zs. z; 22 Z 2 174, 289 86, 092 32, 167 92, 812 2, 250 1, 676 

Canadian] U.S. U.S. Net 
Great Great Tide- change 
District of origin ! I akes Lakes water | Overseas | in mine Total 
commer- | dock dock | exports $!| inven- 
cial storage | storage 8 tory 
docks 3 

HE 106 2 —3 1, 081 33 30, 706 
JJ A AA 164 JJ EEN —172 36. 649 
SONG E A eects 344 27 1 544 22 40, 066 
EH 104 NU AA 8 —34 33, 881 
GE 7 55 10. 556 —68 35.017 
A ³ð³ A ese ĩ³ ⁰⁰ SSS ss 990 194 2 12, 499 112 111, 784 
)))öAöͥͤ / ese A AA 101 30. 335 
Dr SE 8 J ͤ PA —49 46. 097 
¡AAA E E > Y AA PA 3 15, 676 
J2 AA e aym amu a ST h ß m- yt 8 1. 071 
)j EE AA . O 91 —18 14, 687 
DG A ASE Meudon A En A 6 4, 451 
A A A cM m;; y 8 878 
JJ!!! ⁵ðͥ/ ut GE A AA EE 2 2, 030 
IA A cR PEUX PA, y SF RS nee 182 
IdJddd9dddö;k ³ ð / GE, A A uu e 2. 010 
BEE yd m T 47 —2 4, 931 
VA perdete P rop WEE EE, E, VE —4 2, 528 
te 23 EE e, A PO PO 4 1,250 
r A cea Ed 1,715 333344 24, 818 —61 416, 119 


1 Producing districts are defined in Mineral Market Report 3204, March 1961. 
2 Excludes Texas. 

Consumer use unknown. 

4 Excludes Canada; consumer use unknown. 
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TABLE 31.—Distribution of bituminous coal and lignite, 1960, by destination 
and consumer use 


(Thousand net tons) 
Consumer use 
Destination 
Total Electric | Coke and Retail All 
utilities | gas plants | dealers others 

New England: 

Massachusetts e E 4,031 2, 420 107 417 1, 087 

Connectitüt EEN 8, 758 2, 829 462 86 881 

Maine, New Hampshire, Vermont,and Rhode 

Island eheu tos de a K 88 1, 524 751 1 120 652 

Middle Atlantic: 

c 22, 980 11. 531 4, 302 431 6, 716 

New ersese Eet 5, 910 3, 635 746 67 1, 462 

Pe@nNnSYIWV ANG seess serge Seege š 15, 444 21, 856 1, 283 8, 700 
East North Central: 

10 SE 49, 624 21, 375 11, 880 3, 471 12, 898 
AAA ß e e eee Le. e 32, 283 13, 723 11, 024 2, 180 5, 356 
TUNGIS en. ⁵ ure serra EE Ee 38. 705 19, 134 2, 048 6, 570 10, 053 
MichIPal EE 25,076 10, 191 4, 517 2, 458 7, 910 
eeh 88 12, 437 5, 149 340 2, 829 4,119 

West North Central: 
Minesse icu elsi ir 6,375 2, 948 731 974 1, 722 
EENEG 4, 946 2,060 |------------ 939 1, 947 
eee ß 7, 279 3, 598 214 1, 223 2, 244 
North Dakota and South Dakota 2, 453 o 700 497 
Nebraska and Kansas 1, 518 670 lesicsnssiana 289 550 
South Atlantic: 
Delaware and Maryland...................... 9, 031 3, 762 4, 148 231 890 
District of Columbia 1, 002 7 138 437 
VIC. cocoa eat ios as 11,685 6, 131 168 1, 326 4, 060 
e EE 13, 778 5, 964 4,125 251 3, 438 
North Carolina......... n 2 8, 667 B. 17 EE 1, 027 2, 286 
South Carolina 3, 591 1.048 AAA 345 1, 598 
Georgia and Florida... 4, 793 ! -- 895 517 
East South Central: 
Kentüeky ß 11, 270 7, 274 1, 475 699 1, 822 
EIERE Eeer Eeer ......- 14, 786 11. 773 150 977 1, 846 
Alabama and Mississippi 15, 500 7, 487 6, 726 283 1, 004 
West South Central: Arkansas, Louisiana, Okla- 
homa, and Texas... o icon sonoras I 707 71 336 
Mountain: 
eee ß A EL 2, 887 1, 217 855 265 550 
A A A 3, 377 505 2, 195 257 420 
Montana and Idaho..........................- 952 0 519 244 
WYOMING. ns ol 1, 006 8838 59 112 
T ³· ˙wꝛ A 171 v4 M ERN 43 99 
Arizona and Nevada 143 ¡Y EE 24 114 
Pacific: 
Washington and Oregon. ei Z E 851 602 
Gai 8 1018 AA 1, 286 7 25 
CJ ˙¹ AAA seco 720 419 EES 66 242 
¡Si EE 9,572 174 4,715 697 3, 986 
MECO ß Tau Ë OF EE, A EEN 57 
Destinations not revealable.......................- 1, 380 497 974 90 410 
Destination and consumer uses not available: 
Great Lakes movement: 
Canadian commercial docs A AA TCM ENEE HEEN 
% canadetcQed esc ROS eiue III;; A 
U.S. dock storage.......................... / AE EE 
Tidewater movement: 
Overseas exports (except Canada).......... r vd 
Buff ⁵ ⁵ ff ² ⅛ & /// . E 
%%% ⁵ꝙ˙²”ð¹ ⁰ f] ½ ] ¼¼“.-ĩqæͤ . EE 
Railroad fuel: 
U.S. companies 2124 AAA A A GE 
Canadian companies J! AA A 8 
Coal used at mines and sales to employees LOB AS A EE AA 
Net change in mine inventory................. Ill! 8 
M ³˙Ü¹¾Ü¾ꝛ ⁰maAaA a ese dace dius rr / A A 
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GOVERNMENT ACTIVITIES 


Office of Coal Research—On July 7, 1960, a law establishing the 
Office of Coal Research within the Department of the Interior was 
signed by the President. The purpose of the Office is to encourage 
applied research in coal utilization. The Office, either acting inde- 
pendently or in cooperation with interested public and private groups, 
will award and supervise contracts in short-term research. It is felt 
this type of research will quickly assist the coal industry in improving 
its economic position. The law authorizes the appointment of an 
advisory committee composed of private experts who will assist the 
Government in the selection of projects. One million dollars was 
appropriated for fiscal 1961. No contracts were awarded during 
calendar 1960. 

Oil-Import Program.—As a result of increased imports of crude pe- 
troleum and products in late 1958 and early 1959 under the Voluntary 
Oil-Import Program, the President, upon a finding that such imports 
threatened to impair the national security, issued Proclamation 3279 
on March 10, 1959, which established a mandatory program for adjust- 
ing imports of petroleum and petroleum products into the United 
States. The latter program (1) established a maximum level of im- 
ports in Districts I-IV of crude oil, unfinished oils, and finished prod- 
ucts, except residual fuel oil, at 9 percent of total demand, (2) limited 
imports of residual fuel oil into Districts I-IV to the 1957 level, and 
(3) limited imports of crude oil, unfinished oils, and finished products 
into District V to an amount that, when added to domestic production 
and supply, would approximate total demand. No changes in the 
program were made during 1960. 

Mine-Water Control.—At yearend there were 19 projects operatin 
under the Federal-State Mine-Water Control Program establishe 
in 1955 by the Federal Government and the Commonwealth of Penn- 
sylvania. Six projects were completed and placed in operation during 
the year and three projects were terminated. Two new projects were 
authorized by the Secretary of the Interior in 1960. 


WORLD REVIEW 


U.S. trade in mineral fuels remained unchanged in 1960. Both im- 
ports and exports dropped slightly, but the net import balance re- 
mained stable, with imports exceeding exports by 82 percent in value. 
This compares with the 1959 import balance of 80 percent. The 
dramatic change in the U.S. mineral-fuels trade balance occurred in 
1958, the first year that the value of imports exceeded the value of 
exports. In 1957 imports were 85 percent of exports. In 1958 im- 
ports were 151 percent of exports. 

The explanation of this shift is found in the export area, imports 
being unchanged at $1.5 billion in both 1957 and 1960. Exports de- 
clined more than 50 percent between 1957 and 1960 from $1.8 billion 
to $0.8 billion. Three commodities accounted for 85 percent of this 
change; coal, crude oil, and fuel oils. Coal exports, which have 
dropped $475 million, account for almost half of the loss of import 
receipts from mineral fuels. 
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TABLE 32.—Value of imports and exports, mineral fuels and products! 
(Thousand dollars) 


| Imports for consumption 3 Exports of domestie 
SITC merchandise 
NO. Group and commodity 


1958 1959 1960 


E —— ͤdX | amxkcdlcapuswirm co eegene gegen gege 


311-01... Coal: Anthracite, bituminous, sub- 

bituminous, lignite................ 
311-02....| Coke: Coal and lignite 
811-03....| Briquets: Coal, lignite, coke, and 


525, 643 | 378,204 | 353, 929 
7,127 8, 674 6, 831 


Vir ee ee 390 899 495 305 
Total: Coal and related prod- 
((( 4.154 3,733 | 533,669 | 387,373 | 361,065 
312-01....| Petroleum, crude and partly refined 
for further refining................ 995, 990 957,822 | 20,156 | 13,829 16, 663 
313-01....| Motor spirit (gasoline and other 
light oils for similar uses), includ- 
ing gasoline blending agents. . 111, 070 10, 847 | 142,045 | 108,757 82, 578 
813-02....|] Lamp oil and white spirit (kerosine, 
illuminating oil) 148 224 6, 063 5. 632 3, 673 
313-03.-.-| Gas, diesel, and other fuel oils 498, 851 513, 537 | 117,464 | 91, 838 78, 780 
313-04....| Lubricating oils and greases, includ- 
ing mixtures with animal and 
vegetable lubricants................ 112 348 | 193,261 | 189,051 | 212,752 
813-05....| Mineral jelly and waxes, including 


petrolatum......... u... ees 1, 347 
313-09....| Pitch, resin, petroleum asphalt, 

coke of petroleum and other by- 

products of coal, lignite, petroleum 

and oil shale, including mixtures 

with asphalt, n. e.s., not chemicals. | 19, 784 


1,682 | 25,945 | 28, 564 32, 627 


19,553 | 15,611 | 31,321 | 30,949 Kä 311 


314-01....| Gas, natural 21, 821 20,329 | 28,372 14, 655 6, 263 , 630 

314-02....| Gas, manufactured. ]..---.... |--------. |. ----..-- 8, 423 6, 791 9, 646 
Total: Petroleum and related 

Drodúuetg;z z s. ee 1,649,123|1,558,915 1,529,443] 559, 333 | 481,674 | 480, 660 

Total fuels.-...--------------- 1,653,277 11,562,814 {1,533,176 |1,093,002 | 869,047 | 841,725 


Total nonfuels (includes scrap 
but excludes wrought metals) .|1,572,731 [1,853,497 [1,840,134 | 541,807 | 561,667 1. 078, 481 


rss | an Ñ| ees SP | eS ... 
TT 


Total minerals. 3,226,008 3,120,311 3,373 310 [1,634 809 [1,430,714 |1. 920. 206 


1 Grouping of commodities based upon Standard International Trade Classification of United Nations. 
Basic data compiled by Office of Chief Economist, Bureau of Mines, from supplement to Annual Statistical 
Bulletin, Series IV, by Organization for European Economic Cooperation, which represents conversion 
of U.S. import and export classification to SITC categories. Actual import and export data from U.S. 
Dept. of Commerce reports FT-110.and FT-410. Since SITC may differ from that used by Bureau of 
Mines, values shown may not compare with those in commodity chapters. 

2 Includes items entered for immediate consumption, withdrawn from bonded storage warchouses for 
consumption, and withdrawn from bonded smelting and refining warehouses for consumption or export. 


Source: U.S. Department of Commerce. 


World Production World coal production (anthracite, bituminous, 
and lignite) in 1960 was estimated at 2,632 million metric tons (2,204.6 
pounds per ton) of which slightly more than 24 percent or about 643 
million tons consisted of lignite. This is an increase of approximately 
113 million tons when compared to the 1959 output. Both lignite and 
the combination of anthracite and bituminous coal shared in the in- 
creased output, the former by about 23 million tons and the latter 
by 90 million tons. All the continental areas of the world, with the 
1 of South America, reported increases in production during 
the year. 

The U.S. S. R. continues to lead the world in total coal production, 
with an output of 373 million tons of anthracite and bituminous coal 
and 140 million tons of lignite. The Soviet Union’s lignite produc- 
tion declined by more than 1.3 million tons compared with 1959 and 


32 MINERALS YEARBOOK, 1960 


TABLE 33.—Comparison of world and U.S. production of principal fuels 


1959 1960 
United States United States 
Mineral World, World, 
thousand thousand 
short Thousand | Percent- | short Thousand] Percent- 
tons short age of tons short age of 
tons world pro- tons world pro- 
duction duction 
Coal: 
Bituminous......................... 1, 906, 658 409, 248 21 |2,003, 135 | 412, 766 21 
e, ß Ee 682. 946 2, 780 (1) 708, 3 2, 746 (1) 
Pennsylvania anthracite 187, 100 20, 649 11 | 189,500 18, 817 10 
Coke (excluding breeze): 
Gas” 01800... Leo Loo don puse EE 50, 670 (3) (3) 51, 300 (3) (3) 
Oven and beehive.................. 289, 689 55, 864 19 306. 720 57, 229 19 
Fuel briquets and packaged fuel 114, 600 900 (1) 118, 300 769 (1) 
Natural gas (marketable) 
million cubic feet... (4) 12, 046, 115 (4) (4) (4) (4) 
l/ Osea eon eee 76. 700 419 (1) 75, 700 471 (1) 
Petroleum (crude)... thousand barrels..|7, 133, 2, 574, 590 36 7. 683, 752 |2, 574, 933 34 


1 Less than 1 percent. 

2 Includes low- and medium-temperature, and gashouse coke. 

s Bureau of Mines not at liberty to publish U.S. figure separately. 
Data not available. 


Compiled by Augusta W. Jann, Division of Foreign Activities. 


3.1 million tons compared with 1958. The increase of nearly 8 million 
and 20 million tons, in the production of anthracite and bituminous 
coal, compared with 1959 and 1958 respectively, more than compen- 
sates for the shortfall in lignite output. 

Kurope’s (including the U.S.S.R.) overall coal and lignite produc- 
tion increased about 22 million tons in 1960 compared with 1959. 
About 1 million tons of this was anthracite and bituminous coal, and 
the remainder (about 21 million tons) consisted of lignite. The 
European countries in the Soviet bloc increased their output of anthra- 
cite and bituminous coal by about 14.5 million tons, whereas the 
western-oriented countries experienced a downward trend in their 
production, amounting to about 13.5 million. The single European 
country showing the greatest decline was the United Kingdom, where 
the output of anthracite and bituminous coal was almost 13 million 
tons under the 1959 level. 

Australia increased production of anthracite and bituminous coal 
by more than 2 million tons and of lignite by approximately the same 
amount. In Africa, the Union of South Africa, reporting an output 
of marketable anthracite and bituminous coal of some 38.2 million 
tons, compared with approximately 36.5 million in 1959, was the only 
country showing any important changes during the period. 

The most significant gains in coal production were recorded in Asia. 
Reported production for Communist China, of all types of coal, was 
420 million metric tons for the year. This represents an increase of 
more than 72 million tons over the reported 1959 production. India 
increased her output by about 5 million tons, while Japan’s production 
was almost 4 million tons higher than 1959. The Republic of Korea 
reported increases of more than 1 million tons in anthracite pro- 
duction, as did North Vietnam. In total, Asia’s output of coal in 
1960 was about 83.5 million tons higher than 1959. 
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Finally, North American coal production showed a net increase of 
2 million tons in 1960 when compared with 1959. Almost all of this 
increase is reflected in the U.S. coal industry, which expanded its 
output of bituminous coal by 3.5 million tons, but this was counter- 
balanced in part by a decline of about 1.8 million tons in anthracite 
production. | 

U.S. Exports.—In the calendar year of 1960, the United States ex- 
ported 37.9 million short tons (2,000 pounds per ton) of bituminous 
coal and anthracite compared with 39.0 million tons in 1959. The 
decline of 1.1 million tons, or nearly 3 percent, reflects the continuing 
lower demand for both anthracite and bituminous coal by the Cana- 
dian and European markets, and an increase in requirements for U.S. 
bituminous coal in Japan and South America. Shipments of bitu- 
minous coal to Canada were off by 774 thousand tons and anthracite 
by 394 thousand. In Europe, the countries of the European Coal and 


TABLE 34.—Monthly average of production of mineral fuels and products in 
selected OEEC countries! 


(Million metric tons) 


Member Wes 
Product countries| Austria | Belgium | France Saar | Germany 
combined 
Black coal: 
1»·;̃ EE 40. 20 (2) 2. 51 4.38 1.37 10.37 
1054 EE 40. 60 (2) 2.44 4. 53 1. 40 10. 67 
1055. A A ö EE 40. 70 (2) 2. 50 4.61 1. 44 10. 89 
e 41. 10 (2) 2. 46 4. 59 1. 42 11. 20 
AA .. 41. 20 (2) 2.42 4.73 1.37 11.10 
A A A 40. 50 (2) 2.26 4.81 1.36 11.05 
e A J 8 38. 60 (2) 1.90 4.80 1. 34 10. 47 
; A 37. 50 (2) 1.87 4.66 11.86 
Coking coal: 
/; ³ðé A 6. 74 0. 13 . 50 . 74 . 31 3.15 
J) A M paiasnEasH 6. 65 14 . 51 79 . 91 2. 02 
A A 7.42 15 . 55 . 92 . 94 3. 39 
e EE 8.07 17 . 61 1.04 . 95 3. 63 
J). A eie uat 8.37 18 . 60 1.07 37 3. 78 
JJJJJ•ͤ·¹ -r. ³ 25 u ss 7.98 Ionas aces . 58 1.06 . 36 3. 63 
109 WEE Ok Leen . 60 1.12 . 90 3.21 
hh ³ĩðZAſ 8 7.99 . .- . 63 1.14 8. 73 
Orude petroleum: 
A ³ ³ A EE EL dE . 54 20 AAA 03800 18 
%///%öÜO—ꝛ ete 2 ⁵̃ Q): 63 E S ss . 22 
)! ³ð2 Ä . 76 udi AO 6 26 
rt EE , 85 A 11 
LL y u ³ĩð2jſ/ſ 8 97 533 121222 s ss 33 
1006 EE 1.01 2E EE 12: |; 2; 2 aa 37 
I.. 8 1. 08 SA E PE 4144 43 
%%% ͤ K 1. 19 5 10 l EE 46 
Petroleum products: 5 
EE E 19.39 6.26 75 B Abl AA 1. 49 
1a? NCMO S 22.32 6.32 5.46 |.......... 1.97 
A y yy 8 23. 91 . 51 1.10 5.74 |. AA 2.31 
Ee Ee 25. 88 .49 1.28 B Id P.S ¿sos 2. 59 
Y 2222 EE 25.74 . 50 1. 27 5.70 EA 2. 69 
1, ³ A 31. 04 . 44 1. 56 6. 842 3. 47 
1050 EE 32. 69 . 45 3 6.98 |.........- 4.96 
rr cosas sm eee Heu EHE (8) (3) (3) (3) (3) (3) 
Natural gas: ? 
11! ·¹ . ES ud aee Z 257 840 |.........- OU WEE 5 
195 ! 8 328 88 22 I 2acdc.ens 12 
pp A A eap 407 3 23320 
d.. ⁵ 493 865363 8 ¿L 2222 81 
1A ³W¹¹¹ 8 8551 633 222 46 1. A 90 
A EE AE E E E 617 0608]|..........| BR |.......... 
1050 BEEN 8544 904 2188 — 32 
93 ³ 1, 066 128 |... 370 |.........- 37 


See footnotes at end of table. 
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TABLE 34.—Monthly average of production of mineral fuels and products in 
selected OEEC countries—Continued 


(Million metric tons) 
Nether- United Other 
Product Italy lands Turkey | Kingdom] member 
countries 
Black coal: 
Mee ß 0.09 1.03 0.31 18. 98 0.13 
e 09 1.01 .31 18. 97 12 
IJ II 10 . 99 .29 18. 7 12 
LO EE · ä ³¹ e 09 99 31 18. 80 12 
rr EEN 09 . 95 33 18. 93 13 
195812 522; EES 06 . 99 34 18. 27 13 
A A eR Mm Ui 06 1. 00 33 17. 45 12 
%/;;ö·Ü EE 06 1. 04 30 16. 46 12 
Cokinz coal: 
A . 20 27 (3) 1. 48 09 
A O MORA AO ¿22 . 28 (3) 1. 52 . 10 
DS .25 . 93 (8) 1. 53 . 12 
JO AE AAA ß d ELE .28 33 (3) 1. 66 . 13 
AA AS 31 35 6 1. 73 . 16 
11 IN . 28 34 3) 1.58 . 17 
1059; EE AA A .27 34 2) 1.44 [os 
)) rupta o . 31 38 (3) . 
Crude petroleum: 
qs MMC TM . 01 .07 (D. O AAA IA 
1054 A . 01 . 08 RAS WEE 
A AN . 02 . 09 TCC REDE 
)))); . -05 . 09 /G EE 
[ry EE EE 11 .13 OS AA EE 
Är LEE EE .13 14 3 . 
%%%; / cna sue 14 15 Cf EE 
AE ae et ae ]ðU“];ꝛ ( ,öd. 17 16 / AA 
Petroleum products: * 
js RM MC" oO 2. 09 2.118 6. 09 , 44 
Iöͥö;f è ⁵ f:... 88 3. 76 2.60 lui das 6. 68 . 65 
1). NN ER sss 4. 02 2.97 . 02 6. 52 . 72 
ENEE 4.43 3.36 .07 6. 76 . 79 
e ß 4. 79 3. 52 . 07 6. 39 . 81 
1058 56 EES 5. A3 3. 62 . 0S 7. 56 1. 84 
1Jͤĩ§ĩ ³/ A 8 6.1 3.75 .09 8. 97 1.32 
LEE (3) (3) (3) (3) (3) 
Natural gas: 1 
ö 5ͥ¹ꝛiAA..AA TT ö A 5 ⁰ 8 
7 ⁰ſſ A 8 JJ ˙ ³ AAA 8 
J/õõͤ ĩ³5—»-¹ SI IN A P %%é˙oü. 0ow A AA 
%%% ]ſVyſſſͥ A ĩͤ 8 eo AP ees :wm(Zdf ð AA 
1... ³ K ⁵ĩð— Sa: sS J w ĩͤ Mac MEA 
J77·Ü pal EE LUE IA A x E suu Si 
e METTRE ᷑ ö” ᷑ eee ae y SSS 1 S l ³ðWw¹I ⁰ = WE EE EE 
% y 7777 ⁰¹ü EA .. ENEE 


1 General Statistics, OEE C Statistical Bulletins, May 1961, No. 3. 

2 Included in other countries. 

s Not available. 

4 Less than 0.005 million metric tons, 

š Production data for petroleum products reflect quarterly rather than monthly averages, 
6 Refined for Austrian account. 

7 Million cubic meters. 

3 Producers’ shipments. 


Steel Community purchased 1.18 million tons less of bituminous coal 
and some 17,000 tons less of anthracite, whereas total European im- 
ports from the United States declined 2.21 million tons. 

Japan and the South American countries of Argentina, Brazil, and 
Chile increased their receipts of U.S. coal during 1960. Japan's im- 
ports from the United States consisted entirely of bituminous coal 
(primarily for the steel industry) amounting to 5.62 million tons, 
exceeding the 1959 receipts by 1.6 million tons. Japan was the only 
Asiatic market for U.S. coal of any consequence during 1960. | 

In South America, Argentina, Brazil, and Chile increased their 
imports of U.S. coal by 664 thousand tons, almost all of which was 
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bituminous. The combined total imports of these countries from 
the United States for the year were approximately 2.2 million tons, 
of which Argentina took 681 thousand, Brazil 1.1 million, and Chile 
369 thousand tons. Uruguay accounted for the remaining 80 thou- 
sand tons. 

The continued decline in the European requirements for U.S. coal 
reflects the changing pattern of primary energy sources on the con- 
tinent. The transition from coal to oil, gas, and electricity continues 
unabated, and increased efficiency in the use of coke in metallurgy 
tends to decrease the relative proportion that coal plays in supplying 
total energy requirements, 

In Japan and South America, the rapid expansion of the iron and 
steel industries has created a demand for coal of coking quality, which 
under present conditions of availability of supply and cost of the 
delivered product, can best be supplied from U.S. sources. 

Mineral fuels production in the OEEC countries, except for natural 
gas, remained virtually unchanged in 1960. Natural gas output was 
up 25 percent, with increased French production accounting for 70 
percent of the growth. Natural gas production in the OEEC coun- 
tries is about 3.5 percent of U.S. production. A time series showing 

roduction of several fuels is given in table 34. 

World Trade Prices.—Crude oil prices continue to tend downward, 
reacting to a world market dominated by excess capacity and supply. 
The pressure is more intense on the crude oil competing in inter- 
national markets than on the crude oil supplying protected markets. 
Petroleum product prices showed a mixed trend, whereas coal prices 
except for Germany were steady to lower. 


TABLE 35.—World-trade price indexes? 


(1953=100) 
Mineral 1960 1959 1958 1957 1956 1955 1954 
Crude petroleum: 
i,, e dL ul ul us 100.0 | 103.0 | 1128 | 100.8 | 104.9 104.9 104.9 
Saudi Arabia 102.8 | 106.1 | 114.9] 1133 | 106.6 | 100.6 106. 6 
United Kingdom 80.8 85.4 94.2 | 108.2 98.8 86. 9 85.4 
United States: 
West-Texas Sour —— 109. 0 | 2109.4 | 1142 | 114.2] 104. 3 104. 3 104.3 
Reſugio-Light—— 109. 8 109. 8 113.2 118.2 104. 7 104. 7 104.7 
Saudi Arabian 89. 8 95.3 104. 4 115. 5 107.3 96. 2 94.7 
Venezuelan............-.. --. lll... 97.8 | 100.0 | 108.2 | 110.1 | 101.6| 101.3 101. 3 
Venezuela: 
Export price f.o.b. Puerta La Cruz.] 101.4 | 102.9 | 110.5 | 110.1 | 101.4 | 104.0 104.3 
Export price f.o.b. Amuay........... 102.2 | 104.0| 113.3 | 112.9 | 102.2 | 102.2 102. 2 
Petroleum products: 
United Ringdom 119.9 | 116.4 | 114.7 | 135.07 111.1 | 101.3 9.5 
U.S. distillate No. 22. 101.2 107.4 104. 9 118.5 109. 9 106. 2 102.5 
C ie A A -MMMM 90. 4 88. 6 88. 6 95. 6 91.2 92.1 90. 4 
oal: 
nge... 110.7 | 110.7 110. 7 | 109.1 | 104.1 97.5 97.5 
Germaby déer 121.5 | 117.7 | 117.7 | 112.1 | 105.6 99.4 97.9 
United Kingdom 82. 7 90.9 112.7 140.0 129. 1 99. 1 06. 4 
United States 107. 3 108. 6 112.3 115.6 105. 6 94.2 93.8 


1 United Nations, Monthly Bulletin of Statistics, July 1961, table 47. 
3 Revised figurə. 
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INTRODUCTION 


HIS CHAPTER of the Minerals Yearbook contains injury experi- 
¡Es and related employment information for the coal-mining, 

coking, oil and gas, and peat industries of the United States for 
1960. Injury experience is measured by the number of injuries per 
er ens man-hours of exposure to the hazards of the particular 
industry. 

No eid has been made to combine these data and present rates 
reflecting an overall experience for the fuels section of the mineral 
industries. This is because the various hazards of the four industries 
are not comparable. Analytical tabulations regarding the trend of 
the injuries and employment for all mineral industries are shown 
separately in combined form for ready comparison in volume III 


of the Minerals Yearbook. 
COAL 


The frequency rate of disabling work injuries in the coal-mining 
industry of the United States showed a 6-percent increase over the 
record low rate established in 1959. Final data for the anthracite 
industry and preliminary information for the bituminous coal and 
lignite industry indicated a combined fatal and nonfatal frequency 
rate of 44.76 per million man-hours of exposure in 1960. 

Although the number of fatal injuries (326) reported by the in- 
dustry increased 11 percent over the preceding year, it was the second 
lowest recorded. One major disaster (a disaster is a single accident 
resulting in the death of five men or more) occurred in 1960 in which 
18 men died of asphyxiation following a mine fire in a bituminous 
coal mine. 

37 
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Nonfatal injuries at all coal mines declined 3 percent from the 
preceding year, but the frequency of occurrence increased 6 percent. 

In 1960, 178,151 production and development employees accumu- 
lated 272 million man-hours of worktime, a decrease of 8 and 12 
opm. respectively, from 1959. Employees worked an average of 

.88 hours a day for 194 days during the year. 

Bituminous coal mines.—The combined fatal and nonfatal injury- 
frequency rate for the Nation's bituminous coal and lignite industry 
was less favorable in 1960 than in 1959. Preliminary information 
for 1960 indicated increases of 18 percent in the number of deaths 
reported and 8 percent in the combined fatal and nonfatal frequency 


rate. 

Of the 991 fatalities reported by the bituminous coal and lignite 
industry, 246 occurred underground, 23 at surface operations, 19 at 
stripping operations, and 3 at auger mines. The leading cause of 
fatal injuries in the industry was roof falls, including those of face 
and rib. In 1960, these causes claimed the lives of 146 men, 11 more 
than in 1959. Haulage accidents ranked second as the cause of fatal 
injuries and resulted in the loss of 34 lives underground in 1960— 
2 less than in 1959. 

The average number of men working daily in the bituminous coal 
industry continued to decline. In 1960, it was 12 percent lower than 
the average employment in 1959 and was the lowest number of men 
working since 1910, when records were first compiled by the Dureau. 
Employees worked an average of 7.94 hours a day for 196 days during 
the year, an increase of 9 days over the number of days worked in 
1959. Total man-hours worked decreased 7 percent in 1960, resulting 
in an average workyear of 1,556 hours per man. 

Anthracite mines.— The injury rate per million man-hours (fatal and 
nonfatal) at Pennsylvania anthracite mines decreased 3 percent in 
1960. The number of fatalities and the frequency rate of their 
occurrence decreased 26 and 11 percent, respectively, from the previous 
year. Nonfatal injuries in 1960 were lower in both cee o and 
frequency rate—19 and 2 percent, respectively. 

Accidents at anthracite mines in 1960 caused the deaths of 95 men— 
12 fewer than in 1959. Of the 35 deaths chargeable to the anthracite 
industry, 28 occurred underground at deep mines, 2 at breakers, 1 at 
culm banks, and 4 at stripping operations. Eighteen of these under- 

ound fatal injuries were caused by falls of roof, face, or rib. Four 

atalities resulted from haulage injuries—50 percent less than in 1959. 

The average number of men working daily and total man-hours 
decreased 18 and 17 percent, respectively, from 1959. Average days 
of employment per man increased to 176 in 1960—3 days more per 
man than in 1959; the average workday remained the same (7.28 
hours). In 1960, a workyear of 1,284 hours was recorded—23 more 
hours of work per man than in 1959. 
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TABLE 1.—Employment and injury experience at coal mines in the United States, 


1956-60 * 
Average | Average | Man-days | Man-hours | Number of injuries Injury 
Industry and year men active worked worked. | rate per 
working nune | (thousand) | (thousand) million 
daily 3 days 3 Fatal | Nonfatal | man-hours 


FFC 7. 778 212 48, 392 383, 442 392 16. 486 44. 02 
Il oca 8 ; 206 46. 020 363, 896 427 15, 915 44.91 
A 198, 350 183 36, 260 286, 758 326 12, 036 43.11 
A A 180, 303 187 , 738 266. 660 246 10, 440 40. 07 
90 8 159, 100 196 31,171 247, 590 291 10, 450 43. 38 
Anthracite mines: 
AAA dois 32. 507 212 6, 893 50, 220 56 3, 330 67. 42 
I ceso sania 30, 825 196 6, 057 44,311 51 2,877 66. 08 
TSR eso IA 26, 540 183 4, 861 35, 471 32 2, 124 60. 78 
9 99..ö§ az zz 23. 294 173 4, 036 29. 371 47 1, 723 60. 26 
19600 52:292 8 19, 051 176 3, 360 24, 452 | 85 1,401 68. 73 
Total coal mines: 
Är EN 260. 285 212 55, 286 433. 662 448 19, 816 46. 73 
¡AA A 254. 725 204 52. 077 408, 207 478 18, 792 47.21 
Ar MONTE 8 224. 890 183 41.121 322, 229 858 14, 160 45. 05 
1959 A 203. 597 186 37. 773 296. 031 293 12. 163 42. 08 
1960 d Lee reis 178,151 194 34, 531 272, 042 326 11, 851 44.76 


!Man-days and man-hours of employment have been rounded to the nearest thousand and will not 
necessarily add to published tota] 

* Average number of men at work each day mine was active. Because absenteeism and labor turnover 
were taken into consideration, this number is lower than number of men available for work, as measured by 
a count of names on payroll. 

š Average in which operating time of each mine is weighted by average number of workers in mines. 

4 Includes lignite. 

$ Bituminous data for 1960 are preliminary. 


COKE 


The overall injury-frequency rate of the coking industry in 1960 
showed some improvement over that of the preceding year. While 
the number of fatal injuries remained the same and nonfatal injuries 
increased by one in 1960, a 6-percent increase in total man-hours is 
primarily responsible for a decline of 5 percent in the combined rate 
of occurrence of disabling injuries. The number of operating ovens 
decreased 7 percent from 1959, however, employment remained vir- 
tually the same with only 1-percent drop in 1960. The average hours 
worked per employee increased 7 percent and averaged an 8-hour 
shift, with 22 more work days per man than in 1959. 

Slot-type ovens.—The 3 fatalities reported in the coke industry oc- 
curred at slot-type ovens as did 79 percent of all nonfatal injuries 
but, at the same time, nonfatal injuries at slot-type ovens declined 
to a record low in 1960. The combined frequency rate of fatal and 
nonfatal injuries at these ovens indicated a 9-percent decrease from 
1959 for each million hours that employees were on the job. Man- 
hours of worktime were up 6 percent, although average employment 
remained virtually the same, with employees working 23 more days 
in 1960 and averaging 2,874 hours each for the year. The customary 
5 shift was maintained and there was no work stoppage during 
he year. 

Beehive-coke ovens.— Eight consecutive years have passed without a 
fatality in the beehive segment of the coke industry, but nonfatal 
injuries increased 18 percent over 1959 and resulted in the highest 
frequency rate of occurrence (64.57) on record. Employment de- 
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clined 12 percent and man-days and man-hours, each, were 16 percent 
lower than in the previous year. Shifts were 714 hours in length, with 
employees working 6 days less than in 1959, while the average work 
hours declined 4 percent. 


TABLE 2.—Employment and injury experience at coke ovens in the United States, 
1956-60 


Average | Average | Man-days | Man-hours | Number of injuries Injury 
Industry and year men active worked worked u rate per 
working | plant /(thousand)‘|(thousand)é million 


daily 2 days 3 Fatal | Nonfatal | man-hours 


1050- EEN 19, 318 355 6, 854 54, 857 10 268 5. 07 
Ur EES 19, 203 364 6, 989 55, 859 12 197 9. 74 
. 15, 654 359 5. 616 44. 970 5 190 4. 34 
1959 AAA ee ve 15, 865 337 5, 354 42, 782 3 183 4.35 
1000. costados nasa 15,779 360 5, 673 45, 353 3 177 3. 97 
Beehive-coke ovens: 
A 1, 155 197 228 1700 33 19. 41 
]0957- - 1, 061 186 198 1,478 EE 47 31. 80 
ö 12⁵ 67 GN AA 20 38. 76 
1959. 780 145 13 84422 39 46. 20 
1960 8 684 139 95 2 46 64. 57 
All coke ovens: 

«O EA 20, 473 346 7,082 56, 557 10 301 5. 50 
¡AAA 20, 264 355 7,187 57, 337 12 244 4. 46 
19 8? 16, 186 351 5, 683 45, 486 5 210 4. 73 
1959:2-22 2 86 16, 645 328 5, 467 43, 626 3 222 5.16 
19000 16, 463 350 5. 768 46, 066 3 223 4. 91 


1 A1] data are final. 

2 Average number of men at work each day oven was active. Because absenteeism and labor turnover are 
taken into consideration, this number is lower than the number of men available for work, as measured by a 
count of names on payroll. 

? Average in which operating time of each plant is weighted by average number of workers in the plant. 

4 Man-days and man-hours of employment have been rounded to the nearest thousand and will not 
necessarily add to published totals. 


OIL AND GAS 


A. 14-percent decrease in the number of injuries in the oil and gas 
industry was — by a 10-percent drop in work hours in 1960, 
while occurrence of injuries (fatal and nonfatal) per million man- 
hours of exposure fell 4 percent below that of 1959. Injuries occurred 
less frequently than at any time on record and, at the same time, were 
19 percent less severe than in the previous year. The lowest severity 
rate, prior to this time, was 938 in 1958, but this rate was improved 
13 percent in 1960. 

The nonfatal injuries consisted of 309 permanent partial and 8,801 
temporary total injuries, with an average time-loss charge of 41 days. 
IIowever, when fatalities and permanent total injuries were included 
with the first two categories, the time-loss charge increased to 94 
days in 1960. This was an improvement of 18 days over 1959. 

Although the improvement in injury occurrence was general, none 
was noted in five segments of the industry, as follows: Production, 
natural gasoline, marine transportation (inland waters), refining, 
and miscellaneous. Severity of injuries in 1960 was less in all but 
three fields of activity—pipeline oil, marine transportation (inland 
waters), and miscellaneous. Improvements over 1959 occurred in 
both frequency and severity rates of injuries in exploration, drilling, 
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pipeline gas, marine transportation (ocean and coastwise), marketing, 
and reasearch and engineering. 

Employment was lower than at any time since 1948, dropping 9 
percent, while man-hours of worktime were lower than at any time 
since 1947, decreasing 10 percent from 1959. Employees averaged 
2,080 hours each, averaging 39 hours less worktime in 1960. 


TABLE 3.—Employment and injury experience in the oil and gas industry of the 
United States, 1956-60 


Average | Man-hours Number of injuries | Injury rate 


Year men worked | | | ^» |permillion 
working |(thousand) man-hours 
daily Fatal ! Nonfatal 

KEEN 585, 486 1, 235. 555 147 11, 372 9. 32 
I E DA 617, 496 1, 293, 725 121 11, 426 8. 93 
lr EEN 584, 708 1, 215, 722 116 11. 588 9. 63 
h. Ari 559. 244 1. 185, 146 120 10, 543 9. 00 
1s · ¹ i — —— 511, 107 1. 063, 332 82 9, 110 8. 64 


1 Fatal and permanent total injuries combined. 


PEAT 


The injury-frequency rate for extracting and processing peat was 
97.72 disabling work injuries per million man-hours of exposure. 
Nonfatal injuries in 1960 were higher in both number and frequency 
rate—71 and 46 percent, respectively. Reports were received from 115 
active operations—an increase of 21 (99 percent) over the preceding 
year. Twenty-cne States reported production in 1960 compared with 
19 in 1959. 

An average of 576 employees worked 1,503 hours each during the 
year, accumulating a total of 0.9 million man-hours. Increases of 
23 and 17 percent, respectively, in the number of men employed and 
total man-hours were noted, while the average hours worked per 
employee declined 5 percent compared with 1959. 


TABLE 4.—Employment and injury experience in the peat industry in the United 
States, 1957-60 


Average Man- Number of injuries | Injury rate 
Year men hours — — per million 
working worked man-hours 


daily (thousand) Fatal Nonfatal 


2 139 Ll ERSE 5 21. 68 

A 4 104 E 12 17. 05 
JJ”; ³ð ⁵ 467 738 1 14 20. 33 
A O 576 806 GE 24 27 72 


1 Incomplete return—first year of canvass. 


617302—61——4 
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CONCLUSION 


The safety record of the ol and gas Industry was the best of any 
year since the Bureau of Mines has collected data on employment and 
Injuries in the industry. The frequency rate of occurrence of injuries 
in the coking industry showed improvement over the preceding year, 
while coal mines and peat extracting and processing operations suf- 
fered a decline in safety performance d we compared with 1959. 
There was a general downward trend in employment in the Nation’s 
fuel industries during 1960. 


PART Il. COMMODITY REVIEWS 
A. Coal and Related Products 


Coal—Bituminous and Lignite 
By W. H. Young,’ R. L. Anderson? and E. M. Hall 5 
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GENERAL SUMMARY 


HE BITUMINOUS coal and lignite industry improved slightly 

in 1960, compared with 1959. Although mechanization continued 

to expand and production and consumption increased slightly, 
average value, exports, and employment decreased. The percentage 
of underground production mechanically loaded, the percentage of 
total production mined by stripping, and tonnsge per man per day 
were at their highest levels. 

Production.—The output of bituminous coal and lignite in the 
United States in 1960—416 million tons—was 0.8 percent greater 
than the 412 million tons produced in 1959. Production was retarded 
in 1960, owing largely to the business recession and reduced exports. 

The major seasonal fluctuation in production, as in the past, re- 
sulted from the miners’ vacation period of 12 davs in midsummer. 
According to the Bureau of Labor Statistics, U.S. Department of 
Labor, time lost because of strikes totaled 137,000 man-days in 1960 
compared with 1,560,000 in 1959. 

Trend of Employment.—Employment decreased 6 percent. 

Index to Capacity.—As it is impossible for all mines to operate 
every working day in the year, an estimate of 280 days for calcu- 
lating potential capacity was suggested some years ago by the coal 
committee of the American Institute of Mining, Metallurgical and 
Petroleum Engineers. The average output per day worked in 1960 

1 Chief, Section of Bituminous Coal and Lignite. 
3 Supervisory commodity industry analyst. 


3 Supervisory statistical assistant, 43 
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was 2.2 million tons, which, if applied to 280 days, gives an annual 
potential output of 609 million tons, compared with the actual pro- 
duction of 416 million tons. This is not a measure of practical pro- 
ductive capacity of the industry because railroad coal car availabilities 
and other factors bearing on the ability of the industry to produce 
are not reflected in this computation. 

Mechanization.—Coal output that was loaded mechanically at 
underground miues in the United States—86 percent—was the same 
as in 1959. 

Mechanical Cleaning.—Approximately 66 percent of the bituminous 
coal and lignite mined in the United States in 1960 was mechanically 
cleaned. The growth of mechanical cleaning has closely paralleled 
that of mechanical mining, partly because more refuse is loaded with 
the coal. Moreover, the bituminous coal and lignite industry has 
attempted to meet the consumer demand for cleaner coal. A large 
part of the remaining 34 percent was handpicked and screened into 
various sizes at tipples with no mechanical cleaning facilities. 

Consumption.—Consumption of bituminous coal and lignite in the 
United States increased 4 percent. The principal increase was regis- 
tered by the electric-power utilities; railroads and cement mills showed 
decreases. Retail deliveries remained steady. 

Trends of Fuel Efficiency.—As in many other years, electric-power 
utilities scored new records in fuel efficiency. 

Competition With Oil and Gas.—Although consumption of energy 
has increased steadily since 1920, the proportion supplied by bitu- 
minous coal and lignite has decreased consistently as a result of serious 
competition from oil and gas. Of total energy consumed in 1960, 
bituminous coal and lignite furnished 22 percent; anthracite, 1 per- 
cent; oil, 43 percent; gas, 30 percent; and waterpower, 4 percent. 

Electric utilities consumed 5 percent more bituminous coal, 6 per- 
cent more gas, and 3 percent less fuel oil in 1960. 

Class I railroads decreased their consumption of coal 19 percent and 
their purchases of fuel oil and diesel fuel 1 percent. 

Stocks.—The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards decreased from 76 
million tons at the beginning of the year to 73 million tons at the 
end of the year. Stocks increased from a 64- to a 65-day supply. 
Stocks on the upper lake docks incressed 201,639 tons from January 1 
to December 31, 1960. 

Exports.—Exports totaled 36 million tons, decreasing 2 percent from 
1959; 25 million tons was shipped overseas and 11 million tons, to 
Canada. 

SCOPE OF REPORT 


These data include all coal produced in the United States except 
Pennsylvania anthracite, Texas lignite, and bituminous coal and lig- 
nite mines that produce under 1,000 tons per year. 

Throughout the chapter all tonnage figures show net tons of mar- 
ketable coal and exclude washery and other refuse. “Tons” refers to 
net short tons of 2,000 pounds. 
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Statistics for 1960 are final and are based upon detailed annual 
reports of production and mine operation furnished by producers. 
but a small percentage of the output was covered by the reports 
submitted. For production not directly reported (chiefly that of small 
mines), accurate data were obtained from the records of the various 
State mine departments (which have statutory authority to require 
such reports) or in a few instances, from railroad carloadings. Thus, 
complete coverage of all mines producing 1,000 tons a year or more 
is reported. Inclusion of many small mines that produce less than 
1,000 tons a year was not attempted. 

From 1955 to 1960 the annual production form did not request 
information on employment. These figures for men working daily, 
days worked, man-days worked, and tons per man per day were 
obtained from the Accident Analysis Branch of the Bureau of Mines. 

Statistical procedures are also detailed in the following sections: 
Production by Months and Weeks, Number and Size of Mines, 
Mechanical Cleaning, Production by States and Counties, Consump- 
tion, and Stocks. 


TABLE 1.—Salient characteristics of the bituminous coal and lignite industry in 
the United States 


Change 
Item 1959 1960 from 1959 
(percent) 
Poel ³ð net tons. 412,027,502 | 415, 512, 347 -+0. 8 
CONSUMPION EE 9 256, 000 , 429, +3. 9 
Stocks at end of year: 
Industrial consumers and ietail yards ................ do....| 76,202, 000 73, 244, 000 —3. 9 
Stocks on upper lake docks do.... 3, 452, 078 9, 654, 317 4-5.8 
Imports and exports: ! 
lll II do 374, 713 260, 495 —30. 5 
a WEE do....| 37,226, 766 36, 491, 424 —2.0 
Price indicators (average per net tons): 
Average cost of railroad fuel purchased, f.o.b. mines 2 $5. $5 51 —2.1 
Average cost of coking coal at merchant coke ovens. .........- $10. 49 $10. 55 +.6 
Average retail price 7 +--+ eee $16. 89 $17. 06 +1.0 
Average railroad freight charge per net ton 3.................. $3. 45 $3. 40 —].4 
Average value Lob, mines.........................--........- $4. 77 $4. 69 —1.7 
Equipment sold: " | 
Mobile loading machines 95 110 +15.8 
Continuous mining machines. ..................... . l.l. ll. 140 128 —8. 6 
IIͤĩ? ↄĩð?r⅛bꝛi umu Danau Me. Ea 47 25 —46. 8 
Shuttle EE 233 219 —6.0 
Conveyors: 
Gathering and haulage 118 92 —22. 0 
Room or tense u l l iras 65 47 —27. 7 
Method of mining: 
Hand loaded underground net tons. ] 39, 702, 471 39, 102, 535 —1. 5 
Mechanically loaded underground...................... do....| 243, 731,184 | 245, 785, 775 +.8 
Percentage of total underground production mechanically 
Le DEE 86. 0 86.3 +.3 
Mined by stripping................................ net tons. 120,953,334 | 122, 620, 664 +1.4 
Mined at auger mines. neuen do.... 7, 640, 513 7, 994, 373 --4.6 
Mechanically eleaned do....| 269,786,687 | 273, 168, 694 +1.3 
Number of mines 7, 719 , 865 +1.9 
Average number of days worked #...............-..--.---...-.---- 188 191 +1.6 
Average number of men working dally ¢._.........-......-...----- 179, 636 169, 400 —5.7 
Production per man per day . net tons.. 12. 22 12.83 +5.0 
Fuel efficiency indicator: Pounds of coal per kilowatt-hour at 
electric: powerplants 5_..... J... J... .. .. . coca .  ... ....-.....-.-- . 89 . 88 —1.1 


1 Bureau of the Census, U.S. Department of Commerce. 
3 Interstate Commerce Commission. 

3 Bureau of Labor Statistics, U.S. De ment of Labor. 
4 Accident Analysis Branch, Federal Bureau of Mines, 

$ Federal Power Commission. 
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THICKNESS OF BITUMINOUS COAL AND LIGNITE SEAMS 


The Bureau of Mines compiled and published detailed data on 
thickness of seams for coal mines in 1955.* Because of the importance 
of seam thickness in mining, these data for 1955 follow. See also 
figure 1. 


TABLE 3.—Number and production of bituminous coal and lignite mines in the 
United States, 1955, classified by thickness of seams mined 


Less | 2to3 | 3to4 | 4to5 | 5to6 | 6to7 | 7to8 | 8 feet 


Item than feet feet feet feet feet feet and Total 
2 feet over 
Number of mines: 
Underground........... 32 | 1,289 | 2,467 | 1,243 438 251 152 163 6, 035 
gn EE 11 503 267 113 47 23 1,617 
Ae AO 85 78 67 14 ra POE 3 204 
Dis! 149 | 1,808 | 3,048 1,577 565 305 175 229 7,856 
Percentage of mines: 
Underground . 5 21. 4 40. 9 20. 6 7.2 4.2 2. 5 2.7 100.0 
SIT 7. 3 30. 0 31.1 16. 5 7.0 2.9 1.4 3.8 100. 0 
Auger--....-. A 8 17.2 38. 2 32.8 6.9 8.4 4141 1.5 100.0 
dl AAA 1.9 23.0 38. 8 20. 1 7.2 3.9 2.2 2.9 100. 0 
Production (thousand tons): 
Underground........... 269 | 17,610 | 81,934 | 69,650 | 65,621 | 50,397 | 35,107 | 22, 877 | 343,465 
P gh EEN 4,232 | 19,303 | 31,516 | 29,016 | 17,579 | 5,923 | 1,077 | 6,447 | 15,093 
AUPOPR. A AA 423 | 1,627 | 2,77 661 5580 65 6, 075 
Poll. 4,501 | 37,336 115, 077 101, 440 | 83,861 | 56,845 36, 184 | 29,389 | 464, 623 
Percentage of production: 
Underground . | 5.1 23. 9 20, 2 19.1 14.7 10. 2 6.7 100. 0 
STT 3. 7 16. 8 27. 4 25.2 15.2 5.2 .9 5.6 100.0 
AGPOr AAA AA 7.0 26. 8 45.7 10, 9 8.6 asus: 1.0 100. 0 
lf! 1. 0 8. 0 24. 8 21. 8 18. 1 12.2 7. 8 6.3 100.0 


4 Young, W. H., and Anderson, R. L., Thickness of Bituminous-Coal and Lignite Seams at All Mines, 
and eee of Overburden at Bop d Mines in the United States in 1955: Bureau of Mines Inf. Circ. 1812, 
, 11 pp. 
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FIGURE 1.—Percentage of bituminous coal and lignite produced in the 10 leading 
coal-producing States and total United States, 1955, by thickness of seams 
mined. 
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DOMESTIC PRODUCTION 


TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States 


Value of production Capacity Foreign trade 1 
Production Number at 
Year (net tons) of 280 days 
Total Average | mines | (million Exports Imports 
per ton tons) (net tons) (net tons) 
189090 111, 302, 322 | $110. 420. 801 $0. 09 (2) 137 1, 272, 396 1, 047, 416 
i ` 117, 901, 238 | 117, 188. 400 . 99 (2) 148 1, 651, 694 1, 181, 677 
1992 126. 856. 567 | 125. 124. 381 . 99 (2) 162 1, 904. 556 1, 491, 800 
1893 AA 128.385.231 | 122.751. 618 . 96 (3) 174 1, 986, 383 1, 234. 499 
1804 AA 118, 820,405 | 107, 653, 501 . 91 (2) 196 2, 439, 720 1, 286, 268 
1883. 135. 118. 193 115. 779. 771 . 86 2. 555 196 2, 659, 087 1, 411, 323 
1890.............- 137. 640. 276 114. 891, 515 . 83 2. 509 202 2, 515. 838 1, 393. 095 
189ͤö 147. 617. 519 119. 595. 224 . 81 2. 454 213 2. 670. 157 1. 442. 534 
IBOR. ` 166. 593. 623 132.608, 713 . 80 2. 862 221 3, 004. 304 1, 426, 108 
E --------- 193, 323, 187 | 167, 952, 104 87 3, 245 230 3, 897, 994 1, 409, 838 
190 8 212, 316,112 | 220, 930. 313 1.04 (3) 255 6, 060, 688 1, 911, 925 
19114! 225, 828,149 | 236. 422. 049 1. 05 6 281 6, 455, 085 2, 214. 507 
1902 2 8 260. 216. 844 | 290, 858, 483 1.12 2) 816 6, 048, 777 2.174. 303 
1903__........ 282. 749. 348 | 351, 687. 933 1.24 (1) 350 5, 835, 561 4, 043, 519 
1904 278, 659, 689 | 305, 397, 001 1.10 4, 650 386 7, 206, 879 2, 179, 
5350 315. 062. 785 | 334. 658, 294 1.06 5, 060 417 7, 512, 723 1, 704. 810 
Är VEH 342,874.867 | 381, 162.115 1.11 4, 430 451 8, 014, 263 2, 039, 169 
. 2: 394, 759. 112 451. 214. 842 1.14 4, 550 473 9, 869, 812 1, 892, 653 
1908_._..........-- 332. 573. 944 374, 135, 268 1.12 4. 730 482 11,071, 152 2, 219, 243 
1999 9 379, 744, 257 | 405, 480, 777 1.07 5, 775 510 10, 101, 131 L 375, 201 
1910.............- 417. 111,142 | 469, 231, 719 1.12 5,818 538 11. 663. 052 1, 819, 766 
ITT 405.907.059 | 451.375.819 1.11 5, 887 538 13, 259, 791 1, 972, 555 
KK EE 450. 104,982 | 517,983. 445 1.15 5, 747 566 16. 475, 029 1, 456. 
KC SE 478, 435, 297 | 565, 234, 952 1.18 5, 776 677 18,013.073 1, 767, 656 
1014. 8 422, 703,970 | 493, 309, 244 1.17 5, 592 608 17, 589, 562 1, 520, 962 
IM RE 442. 624,426 | 502.037. 688 1.13 5. 502 610 18, 776, 640 1, 703. 785 
I 502, 519.682 | 665. 116.077 1.32 5. 726 613 21. 254. 627 1, 713, 837 
1917. é 551. 790. 563 |1, 249. 272, 837 2. 26 6. 930 636 23, 839, 558 1, 448, 453 
1918.2; sus ¿2.22 579. 385, 820 |1, 491, 809. 940 2.58 8,319 650 22, 350, 730 1, 457, 073 
¡A suec 465, 860. 058 |1, 160, 616, 013 2. 49 8, 994 669 20, 113, 536 1, 011, 550 
199; 568. 666. 683 2. 129. 933. 000 3. 75 8. 921 72⁵ 38. 517. 084 1. 244. 990 
IT ee zŠ 415. 921. 950 |1, 199. 983. 600 2. 89 8.038 781 23,131.166 1, 257. 589 
99900 422. 268.099 |1, 274, 820, 000 3.02 9, 299 832 12, 413. 085 5, 059. 999 
1923 3d 564. 564, 662 |1, 514. 621. 000 2. 68 9, 331 885 21, 453, 579 1, 882, 306 
E EE 483, 686, 538 |1, 062, 626, 000 2. 20 7, 586 792 17, 100, 347 417, 226 
A 520. 052. 741 11, 060. 402, 000 2.04 7,144 748 17, 461, 560 601, 737 
19 573, 366, 985 |1, 183, 412, 000 2. 06 7, 177 747 35, 271. 937 485. 666 
10] fosas 517, 763. 352 [1, 029. 657, 000 1.99 7,011 759 18,011,744 549, 843 
¡E E 500, 744, 970 933, 774.000 1.86 6, 450 691 16, 164, 485 546, 526 
19 534, 988, 593 | 952, 781, 000 1.78 6, 057 679 17, 429, 298 495, 219 
1980 2. 467, 526,299 | 795. 483,000 1.70 5, 891 700 15, 877, 407 240, 886 
! 382. 089, 396 | 588, 895. 000 1. 54 5, 642 669 12, 126, 299 206, 303 
198322 309. 709,872 | 406, 677. 000 1.31 5, 427 594 8, 814, 047 186, 909 
19303. 8 333, 630, 533 | 445, 788, 000 1.34 5, 555 559 9, 036, 947 197, 429 
1984 E 359, 368, 022 628, 383, 000 1.75 6, 258 565 10, 868, 552 179, 661 
/ 372. 373. 122 658, 063. 000 1.77 6, 315 582 9, 742. 430 201, 871 
1930 cds 8 439, 087, 903 770 955. 000 1.76 6,875 618 10, 654, 959 271, 798 
AA ND 445, 531, 449 864, 042, 000 1. 94 6. 548 046 13, 144, 678 257. 996 
1938___.........-- 348, 544, 764 678, 653. 000 1.95 6, 777 602 10, 490, 269 241, 305 
19839 394, 855, 325 728, 348, 366 1. 84 5, 820 621 11, 590, 478 355, 115 
1940.............. 480, 771, 500 | 879, 327, 227 1. 01 6. 324 639 16, 465, 928 371, 571 
1941___....... hu 514. 149. 245 |1, 125. 362, 836 2. 19 6, 822 666 20, 740, 471 390. 049 
1942.............. 582, 692. 937 |1, 373, 990, 608 2.36 6, 972 663 22, 943, 305 498, 103 
y ͤ 690, 177,069 |1, 584, 644, 477 2.69 6, 620 626 25, 836, 208 757, 634 
1944.............. 619, 576, 240 |1, 810, 900, 542 2. 92 6, 928 624 26, 032, 348 633, 689 
195 577, 617. 327 |1, 768. 204. 320 3. 06 7, 033 620 27,956, 192 467, 473 
. , 922,068 |1, 835. 539. 476 9. 44 7, 333 609 41, 197. 378 434, 680 
J94 .25:252:e2 2252 630. 623, 722 |2, 622. 634. 946 4.16 8, 700 755 68, 666, 963 290, 141 ie 
1948............-- 599. 518, 229 |2. 993, 267, 021 4. 99 9,079 774 45, 930, 133 291, 337 AS 
1949... 8 437, 868, 036 |2, 136, 870, 571 4. 88 8, 550 781 27, 842, 056 914, 980 S 
See footnotes at end of table, (oos 
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TABLE 5.—Growth of the bituminous coal and lignite mining industry in the 
United States—Continued 


Value of production Capacity Foreign trade 1 
Numbe at fc 


Production | Number | . — 
Year (net tons) of 280 days 

Total Average | mines (million Exports Imports 

per ton tons) (net tons) (net tons) 
1060. A 516, 311,053 |$2,500,373,779 $4.84 9, 429 790 25, 468, 403 346, 706 
105) AM 533, 664, 732 |2. 626, 030, 137 4.92 8, 009 736 56, 721, 547 292, 378 
oo 466, 840, 782 2. 289, 180, 401 4. 90 7, 275 703 47. 643. 150 262. 268 
10539... ..... 8 457, 200, 449 |2, 247, 828, 694 4.92 6, 671 67 33, 760, 263 226. 900 
1954___.._._.... 391, 706, 300 |1, 769, 619, 723 4. 52 6, 130 603 31, 040, 465 198, 799 
9555 464, 633. 408 2. 092, 382. 737 4. 50 7, 856 620 51, 277. 256 337, 145 
198595. Rene 500, 874, 077 2, 412. 004, 151 4. 82 8, 520 655 68. 552, 629 355, 701 
19955 8 492, 703, 916 2. 504, 406, 042 5.08 8, 539 680 76, 445, 529 366, 506 
1958.............- 410, 445, 547 |1, 996, 281, 274 4. 86 8, 264 625 50, 293, 382 306, 940 
1 412, 027, 502 |1, 965, 606, 901 4.77 7, 719 614 37, 226, 766 374, 713 
19000 —8 415, 512, 347 |1, 950, 425, 049 4. 69 7, 865 609 36, 491, 424 260, 495 


1 Figures for 1890-1914 represent fiscal year ended June 30. 2 Data not available. 


TABLE 6.— Growth of the bituminous coal and lignite mining industry in the 
United States 


Percentage of Percentage of 
Net tons per man— underground total 
Average Average production production 


Year Men number | days lost 
employed | of days | per man 
worked | on strike 


Cut by | Mechan- | Mechan-| Mined 
ma- ically ically by 
chines! | loaded | cleaned ? | stripping 


1890....| 192,204 226 (3) 2. 56 579 (3) (3) (3) (3) 
1891....| 205,803 223 (3) 2. 57 573 5.3 (3) (3) (3) 
1892. 212,893 219 (3) 2. 72 596 (3) (3) (3) (3) 
1893. 230, 365 204 (3) 2.73 557 (3) (3) (3) (s) 
1894. 244,603 171 (3) 2. 84 486 (3) (3) (3) (3) 
1895....| 239,962 194 (3) 2. 90 563 (3) (3) (3) (3) 
1896....| 244,171 192 (3) 2. 94 564 11.9 (3) (3) (3) 
1897....| 247,817 196 (3) 3. 04 596 15. 3 (3) (3) (3) 
1898. 255, 717 211 (3) 3.09 651 19. 5 (3) (3) (3) 
1899. 271,027 234 46 3. 05 713 22.7 (3) (3) (3) 
1900. 304,375 234 43 2. 98 697 24.9 (3) (3) (3) 
1901....| 340,235 225 35 2.94 664 25.6 (3) (3) (3) 
1902....| 370.056 230 44 3. 06 703 26. 8 (3) 3) (3) 
1903. 415,777 225 28 8.02 680 27.6 (3) (3 (3) 
1904....| 437,832 202 44 3.15 637 28. 2 (3) (3) (3) 
1905. 460,629 211 23 3.24 684 32.8 (3) (3) (3) 
1906. ...| 478,425 213 63 3.36 717 34.7 (3) 2.7 (3) 
1907....| 513,258 234 14 3. 29 769 35.1 (3) 2.9 (3) 
1908 516, 264 193 38 3. 34 644 37. 0 (3) 3.6 (3) 
1909 543, 152 209 29 3. 34 699 37. 5 (3) 3.8 (3) 
1910. H 555, 533 217 89 3. 46 751 41.7 (3) 3.8 (3) 
1911__..| 549,775 211 27 3.50 738 43. 9 (3) (3) (3) 
1912....| 548,632 223 35 3. 68 820 46.8 (3) 3.9 (3) 
1913. 571,882 232 36 3. 61 837 50.7 (3) 4.6 (3) 
1914....| 583,506 195 80 3.71 724 51.8 (3) 4.8 0.3 


See footnotes at end of table. 
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TABLE 6.—Growth of the bituminous coal and lignite mining industry in the 
United States—Continued 


Percentage of Percentage of 
Net tons per man— underground total 
Average | Average production— production— 
Year Men number | days lost 
employed | of days | per man 
worked | on strike Per Per Cut by | Mechan- | Mechan-| Mined 

day year ma- ically ically by 
chines! | loaded | cleaned 2 | stripping 
1915.... 557, 456 203 61 3. 91 794 55. 3 (3 4.7 0.6 
1916. 561, 102 230 26 3. 90 896 56. 9 (3 4.6 .8 
1917 603, 143 243 17 3.77 915 56.1 (3 4.6 1.0 
1918 615, 305 249 7 3. 78 942 56. 7 8 3. 8 1.4 
1919. ... 621, 998 195 37 3. 84 749 60.0 3) 3.6 1.2 
1920. 639, 547 220 22 4. 00 881 60. 7 (3) 3.3 1.5 
1921.... 663, 754 149 23 4.20 627 66. 4 v 9.4 1.2 
1922. ... 687. 958 142 117 4. 28 600 64.8 (š (3) 2.4 
1923 704. 793 179 20 4. 47 SOL 68.3 0.3 8.8 2.1 
1924. 619, 604 171 73 4. 56 781 71. 5 24 (š) 2.8 
1925. 588. 493 195 80 4. 52 884 72.9 1.2 (š) 8.2 
1926. 593, 647 215 24 4. 50 966 73.8 1.9 (š) 3. 0 
1927 593, 918 191 153 4. 55 872 74. 9 3. 3 5. 3 3. 6 
1928. 522. 150 203 83 4. 73 959 76. 9 4. 5 5. 7 4. 0 
1929. ... 502, 993 219 11 4.85 1, 064 78.4 7.4 6.9 3.8 
1930. 493. 202 187 43 5.06 948 81.0 10. 5 8.3 4.3 
1931.... 450. 213 160 85 5. 30 849 83. 2 13.1 9.5 6.0 
1932. 406, 380 146 120 5. 22 762 84.1 12.3 9.8 6.3 
1933. 418, 703 167 30 4. 78 797 84.7 12.0 10.4 5.5 
1934.... 458, 011 178 15 4.40 785 84.1 12.2 11.1 5.8 
1935. 462, 403 179 17 4. 50 805 84.2 13.5 12.2 6.4 
1936. 477. 204 199 21 4.62 920 84.8 16.3 13.9 6.4 
1937. .-- 491, 864 193 419 4. 69 906 (3) 20. 2 14.6 7.1 
1938. ... 441, 333 162 13 4. 89 790 87.5 26.7 18. 2 8.7 
1939. ... 421, 788 178 36 6. 25 936 87.9 81.0 20.1 9.6 
1940 439. 075 202 8 5. 19 L 049 88.4 35. 4 22. 2 9.2 
1941. 456. 981 216 27 5. 20 1, 125 89. 0 40.7 22.9 10. 7 
1942.... 461, 991 246 7 5. 12 1, 261 89. 7 45.2 2.4 11.5 
1943. 416. 007 264 415 5. 38 1, 419 90. 3 48. 9 24.7 13.5 
1944. 393, 347 278 15 5. 67 1, 575 90. 5 52. 9 25. 6 16. 3 
1945. 383, 100 261 19 5. 78 1, 508 90. 8 56. 1 25. 6 19. 0 
1946. 5396, 434 214 423 6. 30 1, 347 90. 8 58. 4 26.0 21.1 
1047....| 5419, 182 234 45 6. 42 1, 504 90. 0 60. 7 27.7 22.1 
1948....| 5441, 631 217 416 6. 26 1, 358 90. 7 64.3 30. 2 23.3 
1949....| 5433, 698 157 415 6.43 1,010 91.4 67.0 85.1 24. 2 
1950....| 5415, 582 183 4 56 6.77 1, 239 91.8 69. 4 38. 5 23. 9 
1951....] *5372,897 203 44 7. 04 1, 429 93. 4 73.1 45.0 22.0 
1952. 5335, 217 186 46 7.47 1, 389 92.8 75.6 48.7 23. 8 
1953....| 5 293, 106 191 43 8.17 1, 560 92. 3 79. 6 52.9 23.1 
1054....| 5227, 397 182 44 9.47 1, 724 88.8 84.0 59.4 25.1 
1955....| 5225. 093 210 44 9. 84 2, 064 88.1 84. 6 68.7 24.8 
1956....| b 228, 163 214 14 10. 28 2, 195 84. 6 84.0 58. 4 25. 4 
1957....| $ 228, 635 203 43 10. 59 2, 155 80. 9 84.8 61.7 25. 2 
1958. 5197, 402 184 43 11.33 2, 079 75.3 84. 9 63.1 28.3 
1959....| 5179, 636 188 424 12. 22 2, 204 72.1 86. 0 65. 5 29. 4 
1960....| 5169, 400 191 44 12. 83 2, 453 67.8 86.3 65. 7 29. 5 


1 Percentages for 1890-1913 are of total production, as a separation of underground and strip production 
is not available for these years. 

2 Percentages for 1906-26 are exclusive of coal cleaned at central washeries operated by consumers. 

s Data not available. 

4 Bureau of Labor Statistics, U.S. Department of Labor. 

s Average number of men working daily. 
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Figure 2.—Trends of production, stocks, and railroad-fuel prices of bituminous 
coal and lignite in the United States, 1951-60 
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FIGURE 3.—Trends of bituminous coal and lignite production, realization, mine 
capacity, and net income or deficit in the United States, 1905-60. 
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PRODUCTION BY MONTHS AND WEEKS 


The figures on monthly and weekly production are estimates based 
upon (1) railroad carloadings of coal reported daily and weekly by all 
important carriers, (2) shipments on the Allegheny and Monongahela 
Rivers reported by the U.S. Army Engineers, (3) direct reports from 
mining companies, and (4) monthly production statements compil 
by certain local operators’ associations and State mine departments. 
In computing the estimates, allowance is made for commercial truck 
shipments, local sales, colliery fuel, and small truck mines producing 
over 1000 tons a year. Preliminary estimates are made currently 
and published in the Weekly Coal Reports. These preliminary esti- 
mates have proved very reliable and for many years have been within 
approximately 1 percent of the final figure of total production, based 
upon complete coverage of all mines producing over 1,000 tons a year. 

‘he preliminary estimates are later revised to agree with the final 
total production based on the canvass. Thus, the monthly and 
weekly estimates of production, summarized in tables 7-10, represent 
final figures and vary slightly from the preliminary figures of produc- 
tion published in the Weekly Coal Reports. See also figures 2, 4, 
and 5 
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FiguRE 4.—Production of bituminous coal and lignite in the United States, 
1959-60, by weeks. 
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FIGURE 5.—Average production of bituminous coal and lignite in the United 
States per working day in each month, 1951-60. 


TABLE 7.—Production of bituminous coal and lignite in the United States with 
estimates by months 


Production (thousand | Maximum number of | Average DEE per 


net tons) working days working day (thou- 
Month sand net tons) 

1959 1960 1959 1960 
os ARA 36, 485 36, 648 1, 403 1, 466 
February 34, 273 35, 180 1, 428 1, 407 
MOTO acond lacas 35, 396 39, 306 1,361 1, 456 
ADT A 2E 35, 096 35, 156 1, 382 1, 384 
ER Ee 35, 495 36, 455 1,376 1, 430 
JUNO eer 36, 775 33, 788 1, 526 1, 495 
IT 24, 377 25, 419 1,257 1,277 
Aal; . . . ... - ....-..- ,0 36, 681 1, 157 1,359 
September 32, 571 34, 700 1, 303 1, 388 
October 34, 921 35, 499 1, 293 1, 365 
November 35, 997 33, 589 1, 512 1, 371 
December 40, 554 33, 091 1, 1,273 
dk d BEER 412, 028 415, 512 1, 380 1,390 


57 


COAL——BITUMINOUS AND LIGNITE 


*813109£) PUB BUOZ]IY sopn[oug y 
819 “grp 160 689 % 667 98 | 002 8 | 189*0€ 99198 | 90862 | OSE ‘ce 859 9?2?h ""[e301L 
6 (4 6 | C E Ma ENG HEX uus SUAE! ee I (4 G SN ee — ge 1 S91918 19710 
yco ‘Z 80€ 97. OFZ | 891. vel. 901, 861 291 661, | UO VORNE PAP dS 3UJUIOÁ M 
556 ‘SIT 209 '8 628 '8 SL 6 990 OT 6€6 OT GLY OI OFT IT 6IT ‘OL 899 OT | 7 7 7 7 7 7 7 7 7 7 8 BIUISITA 1S9 AA. 
866 9% 91 SI. II. 0c BE 98 H, 86 5 . uo suse A 
888 46 GLE “G L¥G “Ç CoE 6 861 6 SbF ‘Z 159 6 858 5 183 6 661 6 — esas U e TIA 
996 5 109 JA SPP OTF 997 1443 68» GH 809 TUO NERA DAD S "HEI 
TE6 “Y 089 619 209 589 889 687 805 917 PER ` IT „8 -777779e0esseuug], 
03 Z 6 ç „ I. I, ¿ , ¿ JE ç „ 5 nn €3oxeq unog 
98599 986 “f 97192 801 9 169 5 OTE 9 100 9 800 2 998 9 295 9 5 XU te aegis vrava ssunod 
SES I £0T 58 18 89 GOT cae 591, OPI, OFT CN A ES ~~~ SUIOUSLUZO 
496 ‘EL SEI “Z 2.9 ‘Z 9/8 € FIS $ eer'e 590 € 299 5 LYO g 986 6 . T. . 
G29 5 688 008 890 681 ISI 811 063 866 GLG "E Lo p) 80s QHON 
966 ve GG 9T LT 58 vo UP LE 63 T7777 700mÓXeqWN MON 
818 ER 88 2% 80 £6 06 4€ TE 0€ E LP SUSIOOIN [8jOL 
003 Ha Us 9T 51 VI eI Fé 0% 61 EE — -0U TI 
LTI 91 GI 6 8 6 L eI TI TT C00Te00TtTTT77**77SDou[uIn]TH. 
8 UOT 
068 “3 £98 186 sez 313 SES 291 Ere 093 g U „ TTT HOSS 
8. LL. El | 69 £9 69 SH 29 69 I^. 5 — es pus N 
L¥8 99 SES 9 GIG 9 £60 9 916 9 460 *9 yay 9 150 9 FITS 889 9 S T777T77ÁXOTnQUO d [930] 
489 0 999 “Z 509 7 289% 889 “Z 818 “ 9865 “Z Ok: yer * €89 0 IAS oe ee at ace ULI9]80 AA. 
092 98 £84 ‘Z 016 * 99€ “€ 866 “€ 623 “€ 191 ‘€ 133 “€ 089% 090 “E | 7 28840 
:KAxonquox 
888 £8 68 cOT €8 8L T9 111 69 LL 3 ME „ „ SeSUe A 
890 ‘T 661 VIT 88 ER 8A CL 901. 101 201 . —ÜüU BAH 
SEG ST 889 “T ZIP I Ice T OI T 092 ‘T TOT T 689 T 09F I 68} “I 5 Mods usul 
416 Sb 251 020% +80 486 “€ 991 TIP “€ ELF } 600 ‘F 680 ‘F 7) STOUTITI 
409 € 898 LYE 66€ GSS SES 696 615 SIE TEF Toren see n 
60% 98 18 SÉ 86 9% 66 Tg 19 DP REES OEE le A ae 
£64. £8 OL c8 , £9 59 29. L. cL 90 . n 
TIO €I 266 820 T 800 I £90 I IIT I SII I 608 T 88 I Ecg I To BUBBLY I 
19Q 190 24 
TeIOL -u[999G[ | -WAON | 190990 | -ure3deg | 3sn3ny ad v ois N = jAreniqey | Anus f 0838 H 
eo 
[səv mos [890] ur0Jj s}10də1 J09ITP Aq pejueuro[ddns "saat ejeqe3uouojq pue Za Zorte OY} uo squeurdpgs PUB s3uTpe0]189 peoJ[reJ Jo — 
Sp10991 u9o1mo uo POSEA spjueuruoplodde A£[q3uoJA “1894 Jad suo? IIOU Io Q00'T peonpoud easy 09 uMoux S101819do [[8 mon sun3o1 ejepduroo [BUY uo peseq 9.18 1994 10] sr,] S 


(suo) 19u puvsnouqj I) 
SNuou Aq S9JBUITISY YIM “S978I9 Aq “096T UI S9I8I8 peu eq) ur chuu pus [eoo snourumjtq jo uorjonpo1g —' 8 WIS VIL 


MINERALS YEARBOOK, 1960 


58 


319 ‘SIF 160 “ee 689 ‘EE 66» ‘SE 002 ‘Fe 189 “9€ 617 ‘oz 884 eÇ 907 9e 991 ‘ge 90€ 68 081 “ge ooo Ivo 


— — — — — — — | ees — ik | —————— — — —ü—4—äͤ—᷑— LÁ U |. U À — — WEE 


196 601 I6 001 SL 52 68 98 69 ER 96 16 ¥6 . uous M “EZ 
ele, £f Eg 9% 2 £6 LI 51 81 0 Le 18 0g. —— qoo : BUYNOW “ZZ 
dk: 178 809 99% 001 851 201 051 Da 921 267 08% uS 4 93039 ( UINOS-IION "TZ 
996 ‘F 109 92$ Sy» OTF 997 LOT 828 098 588 687 7857 809 UU "We x 
$60 ‘% 808 97e du 891 PEL SL 901 001 901 861 221 661 CC mA °0I 
88 | 8 L y 9 OT I 8 9 L eT II SS, eegene ROW MON St 
¥L0'S LLZ 046 993 vz dd St LUI 761 8% 799 Uë eg ww OPBIO[OH Gion0g “ZT 
gp. 801 £6 SL Op Te gI ER 97 88 76 TZ 06 TT OD8I0[0O UI9q3JON| “91 
£0P ‘F 109 5 088 168 799 88 $07 187 £66 989 £68 FEC UJ9J890MUINO$ *gr 
9€0 “I £8 | OL. 0 09 H, 69 00 n 98 . £I, LIT. NL. ee SUIOTSDIO-SESUS3IV “FT 
OIL T GAN) 203 ‘T It 022 “T 623 ‘T 116 880 | 9ce'T 893 1 937 T 898 “I I T AE uləo)ssəoq1nog “ET 
890 ‘T 621. 511 88 9, 8. 09 DA TZ El. 90T, TOT, VV SAOI “ZI 
989 ‘ST 889 “T STH ‘T St  |OIC'I 092 ‘T 998. ¿HT Err. I 101.1 289 “T 095 ‘T 5 I egent II 
220.85 215 070 °F $80 + 186 “€ 991 + 089'2 LE ACEL ‘8 T £ (ëm 600 ‘F 690 RN soum “OT 
489 “08 999 ‘Z 209 “Z 199 “Z 889 ‘Z 818 “Z 800 7 Lo? 889. £62 ‘Z 518.2 184 ggg“ | AYONIUOY zs g 
999 IT 019.8 Weck? 898 6 SL “6 622 ‘OL | qo“ 51.6 Io | €Z6° 976 “6 158.8 89866. € perequinu umqnog °g 
199 “g€ LOTS GK 189 * 9127 011 “E 918 =|, £882 |g 080 8 293 “€ 8167 CN ————— I paloquinu usoq1nog *Z 
SST Ku 1 GE 258. 928... 898. IS La — oot — | og 1 c |. EA uu c coL HIM y 
¿96 “ee lk: Dok: ët Pie. 33%: 199 |se  |0ze'e 720 ‘g HK 250% ; 8 omo ^ 
813 ‘98 988 “Z 968 3 088'3 — | 896“ 858.8 990.5 pO € 2580.8 SIL‘e 798 “g 7612  |249e'g E BJUIBITA 389 A ULIOqJON. `€ 
120 “Le 128 “ç 626 ‘Z 168 € 299% 900 “€ 070 3 908.8 — | eac'e 968 “£ 846 ‘8 209 “€ eg9'g — |t VULA ASUU U191S9AA “Z 
£99 '66 PLZZ Zoe Z 818 5 ELT ‘2 107 . yeo‘T fee 229 5 809 7 9918 208 5 66% | 777777" epueA[Asuuoq We sey °T 
Joq J9Q ud 
e Los -WMI | -UIOAON | J0q0200 | -uie3deg | 3snany Arne dun f ASTIN mdy MN + |Aleniqoy | A1enuef PIa 


NEE PP PP rs 
[seo.mos [BOOT HO Soot 7991p Aq pejueure[ddns sAH BloyesuouOPY PUB Auou3əlrV eq? uo guomdqs PUB s2uppeo[169 puolel JO 
8p.10991 JULI uo peseq et 3ueuruopyiodde uu iu. jeet Jed suo et JO 000“[ peonpold eAeq 09 UMOUN 8101€.1edo DS Woy SUMI e3e[duroo [BUY uo poseq e 1994 103 STVIOL] 
(suo) du pussnouT) 


suyuour Aq goiemrpge IM 'sjorrsrp Aq 0961 ur sereig Gen eu? ur OUI pus [goo snou fun, JO uononpoiq—'g TTg VL 


COAL—BITUMINOUS AND LIGNITE 59 


TABLE 10.—Production of bituminous coal and lignite in the United States with 
estimates by weeks 


1959 1960 

Average Average 

Production | Maximum | production Production | Maximum | production 
Week (thousand | number per work- Week (thousand | number | per work- 

ended— net tons) of work- ing day ended— net tons) | of work- ing day 
ing days | (thousand ing days | (thousand 

net tons) net tons) 
Jan. 3 11,777 19 21,403 ||"Jan. 2 1 485 11 1 1,405 
Jan. 10 8, 6 1, 434 || Jan. 9........ 9,211 6 1, 535 
an. 17. 8, 696 6 1,449 || Jan. 16....... 9,007 6 1,501 
Jan. 24. 8, 304 6 1,399 || Jan. 23....... 8, 837 6 1, 473 
Jan. 31. 9, 014 6 1,502 || Jan. 30. 9, 108 6 1, 518 
Feb. 7. 5772 6 1, 462 || Feb. 6 8, 781 6 1, 404 
Feb. 14. 8, 515 6 1,419 || Feb. 13. 8, 603 6 1,434 
Feb. 21...... , 400 6 Feb. 20.....- 7,078 6 1, 280 
Feb. 28 8, 586 6 1,431 || Feb. 27.....- 8, 542 6 1,424 
3 7, 927 6 1,321 || Mar. 5. 7, 839 6 1, 307 
Mar. 14. 7, 835 6 1,306 || Mar. 12. 8, 090 6 1. 348 
Mar. 21. 8, 183 6 1,364 || Mar. 19. 8, 962 6 L 494 
Mar. 28. 8, 159 6 1,360 || Mar. 26. 8, 961 6 1, 494 
Apr. 4... 7, 157 5.4 1,325 || Apr. 2. 7,706 5.4 1, 427 
Apr. 11. 8,157 6 1,360 || Apr. 9....... 8, 424 6 1, 404 
Apr. 18. 8, 190 6 1,365 || Apr. 16. 8, 029 6 1, 488 
Apr. 2858 8, 266 6 1,378 || Apr. 23. 8, 716 6 1, 453 
ay 2....... 8, 403 6 1,401 || Apr. 30. 8, 411 6 1, 402 
May 9......- 8, 500 6 1, 417 8y 7------- 8, 439 6 1,407 
May Ip 8, 384 6 1,397 || May 14. 8, 429 6 1, 405 
May 23...... 8, 537 6 1, 423 || May 21. 8, 601 6 1, 434 
May 30...... 8, 289 5.8 1,429 || May 28.....- 8,017 6 1, 436 
June 6. 8, 558 6 1,426 || June 4. 7, 890 5.5 1,435 
June 13. 9, 166 6 1,528 || June 11.....- 8,787 6 1,465 
June 20...... 9, 404 6 1,567 || June 18. 8, 883 6 1, 481 
June 27. 8, 805 5.7 1,545 || June 25. 9,070 5.8 1, 564 
July 4........ 1, 844 1 1,844 || July 2 1, 851 1 1, 851 
July 11....... 1, 564 1.8 869 || July 9 1,343 1.7 790 
July 18....... 7,388 6. 1,231 || July 16. 7, 430 6 1, 238 
July 25. 7,397 6 1,233 || July 23... 8, 012 6 1, 335 
Aug. 1....... 7, 285 6 1,214 || July 30. 8,310 6 1, 385 
Aug. 8....... 6, 813 6 1,136 || Aug. 6. 7,889 6 1,315 
Aug. 15. 7,243 6 1,207 || Aug. Lä. R, 126 6 1, 354 
Aug. 22...... 7,168 6 1,195 || Aug. 20.....- 8, 156 6 1,359 
Aug. 29...... 7,343 6 1, 224 || Aug. 27. 7, 891 6 1,315 
Sept. 5. 7,345 6 1,224 || Sept. 3. 7, 832 6 1, 305 
Bept. 12...... 6, 414 b 1,283 || Sept. 10...... 6, 704 5 1,341 
Sept. 19...... 7, 803 6 1,301 || Sept. 17. 8, 328 6 1, 388 
Sept. 26...... 7,809 6 1,302 || Sept. 24. 8, 346 6 1, 391 
Oct. 3.......- 7,611 6 1,269 Eeer 8, 378 6 1, 396 
Oct. 10....... 7,707 6 1,295 || Oct. 8. 8, 279 6 1, 880 
Oct. 17....... 7,970 6 1,328 || Oct. 15....... 8, 692 6 1, 449 
Oct. 24....... 8, 101 6 1,350 || Oct. 22 8,705 6 1,451 
Oct. AL. 7,934 6 1,322 || Oct. 29. 8, 154 6 1, 359 
Nov. 7.....-- 7, 824 6 1,304 || Nov. 5....... 8, 126 6 1, 354 
Nov. 14. 9, 025 5. 8 1,556 || Nov. 12. 7,513 5.5 1, 366 
Nov. 21...... 9, 602 6 1,600 || Nov. 19...... 8, 257 6 1,376 
Nov. 28 8,151 5 1,630 || Nov. 26. 6, 559 5 1,312 
Dec. 5....... 9, 221 6 1, 537 || Dec. 3. 7, 542 6 1, 257 
Dec. 12. 9, 335 6 1,556 || Dec. 10. 7,731 6 1, 289 
Dec. 19. 9, 569 6 1,595 || Dec. 17...... 7, 6 1, 265 
Dec. 26. 6, 984 5 ,997 || Dec. 24. 7, 6 1,301 
Jan. 2 1 6, 840 14 2 1,465 || Dec. 31...... 6, 953 5 1,391 
Total... 412, 028 298. 5 1, 380 Total... 415, 512 298, 9 1,390 


1 Figures represent output and number of working days in that part of week included in calendar year 
p äer production for the week ended Jan. 3, 1959, was 7,015,000 net tons, and for Jan. 2, 1960, was 
,000 net tons. 
2 Average daily output for entire week and not for working days in the calendar year shown. 
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NUMBER AND SIZE OF MINES 


The unit in the statistical record is the mine, and operating com- 
panies are requested to make a separate report for each mine because 
its location is definitely known and can be related to a specific district 
or county; its identity can be followed through successive changes of 
ownership; and it is the natural operating unit from the standpoint 
of cost, mechanical equipment, mining practice, and output per man 
per day. See figure 6. 


PERCENT 
70 


percent of mines 


EZ Percent of production 


50 


40 


30 


20 


* 
Se < 


Ge 
* 
SO 


Pe 


+ @ 2. @ @ 4 


ee. 
EW? 
ach 
A 
at, 
9.9.9 


LÀ 
> 
^ 


H 
^ 
B 


— 
-ata a Se? 


— 
> . Wi 
Së 
* 
wie? 


Lë 
LN 
. + 
" 


Ke wo. 


H 
* 
DN 


“< 
Wie 


* 


> 
S 
HM 
de 


SODODO 


Ce 
D 
Ce 


^ Cu 


ELLA 


* 
— 


ef, 
IS 
* 
e 


LA WSS/ 


OL à | ) eS OOO B EA, * + Perera 8 
CLASS 1 CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6 
MORE THAN 200,000 TO 100,000 TO 50,000 TO 10,000 TO 1,000 TO 
500,000 NET 500,000 NET 200,000 NET 100,000 NET 50,000 NET 10,000 NET 

TONS TONS TONS TONS TONS TONS 


Figure 6.—Percentage of number of mines and of production of bituminous coal 
and lignite mines in the United States, 1960, by size of output. 
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EMPLOYMENT AND PRODUCTIVITY 


The bituminous coal and lignite industry has become highly 
mechanized in recent years. Mechanization has strongly affected 
production per man per day and the number of employees. In the 
past 20 years productivity has more than doubled, and the number of 
employees has declined more than 60 percent. See figure 7. 
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FiGurE 7.—Trends of employment, mechanization, and output per man at 
bituminous coal and lignite mines in the United States, 1905-60. 
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PERCENT 
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FiGurE 8.—Percentage of total production of bituminous coal and lignite in the 
United States, 1937-60, by type of mining and loading. 
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UNDERGROUND MINING 


Three-fourths of the output of bituminous coal and lignite is mined 
underground. The major tasks underground are cutting, drilling 
shotholes, loading, and haulage. Loading is discussed Jater in the 
section on Mechanical Loading. For many years most of the under- 
ground production has been cut by machine; however, as the per- 
centage of production by continuous mining machines increases, the 
percentage cut by machines will decrease. The use of power drills for 
shotholes increased rapidly from less than 50 percent of the under- 
ground production in 1940 to a maximum of 84 percent in 1953. The 
use of continuous mining machines decreased the tonnage power- 
drilled for shotholes to 68 percent of the underground output. 
Trolley locomotives are the principal method of underground haul- 
age; however, in recent years the use of conveyor haulage has in- 
creased steadily. 

The number and capacity of mine cars and the miles of rail track at 
underground mines are included for 1960 for the first time. Mines 
producing 65 percent of the underground output reported 129,346 
mine cars and 3,977 miles of rail track. Mines not reporting mine cars 
or track produced 19 percent, and mines employing 100-percent con- 
veyor haulage furnished the remaining 16 percent of the underground 
production. Usually mine cars were of 3-ton capacity, and the 
greatest volume of tonnage was hauled in 4- to 5-ton-capacity cars. 
However, 7 percent of all mine cars were large, 10 tons and over, and 
hauled 19 percent of all tonnage. | 
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TABLE 16.—Number of mines, production, men working daily, days active, 
man-days, and output per man per day at underground bituminous coal and 
lignite mines in the United States, 1960, by States 
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TABLE 20.—Number of underground bituminous coal and lignite mines and 
number of haulage units in use in the United States, in selected years 1 


Locomotives Rope-haulage units Shuttle cars Gath- 
Under- — | ering 
Year | ground and Ani- 
mines | Trol- | Bat- |Other Cable | Bat- haulage| mals 
ley | tery types] Total reel | tery | Total | con- 
veyors 
1024..| 7,352 |212 765 |1, 515 | 443 | 14, 723 (3) (3) 649 3 (3) (3) 36, 352 
1946..] 5,888 | 14,110 11,011 110 | 15, 231 | 4,084 | 1,009 | 5,093 3 Ge 3 457 | 10,185 
1948..| 7,108 | 14,617 | 904 74 | 15,595 | 3,886 | 1,044 | 4, 930 š 8) 3 755 | 10, 834 
1949..| 6,798 | 14,090 | 928 59 | 15,077 | 3,904 | 1,073 | 4,977 | 2,144 23 | 2,767 860 | 10, 313 
1950..| 7,559 | 13,822 | 949 62 | 14, 4, 225 | 1,037 | 5, 262 7 512 | 3,294 | 1,013 | 10,033 
1951..| 6,225 | 13,327 | 900 51 | 14,278 | 3,875 916 | 4,791 | 3,191 | 567 | 3,758 | 1,094 | 7,478 
1952..| 5,632 | 12,545 | 812 41 | 13,398 | 3, 584 852 | 4,436 | 3,382 | 462 | 3,844 | 1,066 | 6, 
1953..| 5,034 | 11,311 | 678 45 | 12,034 | 2, 838 727 | 3,565 | 3,797 | 425 | 4,222 | 1,042 | 5,354 
1954..| 4,653 | 10,155 | 762 38 | 10,955 | 1, 926 781 | 2, 707 400 | 431 | 4,831 | 1,081 | 5,409 
1955....] 6,035 | 9, 658 40 | 10,236 | 1,327 577 | 1,904 |44,375 | 4239 44, 614 1,002 | 6, 440 
1956..] 6,542 | 9,445 | 861 | 102 | 10, 408 | 1, 420 575 | 1,995 |44, 757 | 4257 45, 014 1,114 | 6,097 
1957..| 6,512 | 8,907 | 898 | 138 | 10,033 | 1, 214 616 | 1,830 [15,129 | 4257 [45,386 | 1,233 | 5,054 
1958..| 6,319 | 8,057 | 920 | 138 | 9,115 926 538 | 1, 464 114,871 | * 259 45, 130] 1,235 | 4,678 
1959..j 5,815 | 7,263 | 949 | 137 | 8,349 900 504 | 1, 404 |44, 795 | 4255 145,050 | 1,416 | 4,063 
1960..| 5,989 | 6,922 | 946 | 173 | 8,041 892 510 | 1,402 | 4,722 | 236 | 4,958 | 1,566 | 3,503 


1 Exclusive of lignite and Virginia semianthracite mines in 1946, 1948, and 1949. 

2 Includes combination trolley and battery locomotives. 

3 Data not available. 

4 Helin ae Number of shuttle cars reduced due to producers in Kentucky reporting “shuttle buggles”” 
as shuttle cars. 
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TABLE 23.— Mine cars used at bituminous coal and lignite underground mines 
in the United States, 1960, by States 1 


Capacity 


4-5 
tons 


1, 192 
6 


6-9 
tons 


10 tons 
and 
over 


Total 


RL. (q —— | eerie —ͤ | coe 
— ee | eee | Cet | eee | —r | wara 


38, 690 


129, 346 


SESSSSSSSS 
888888888 


3-2 34-4 -—- 
e 


———— | — p | —— | — [| === | —— | — MHáÁÀ 


S8 
oo 


en en ep ep 4D op ep un | «5 UD en e GD ep op e lee Gs QD — Go um e er | ege es er e d» ee e 


sesssssssss 
88888888888 


— — e | oo | Ee ———— — . Dd 


State 
lton 2 tons | tons 
NUMBER REPORTED 
apa. ia ds Le eo 134 128 816 
J S: A A A EA ᷑ 
A A EES 73 50 
e . e 750 | 2,005 193 
NOS ove ete EE 665 | 1,393 92 
Indiana, 8 50 187 113 
TOW WEE EE 342 181 
Kentucky AAA 505 | 3,711 | 2,633 
BE e EE 127 79 
Me 8 186 
Montana: 
Bun EE 40 26 
FeI“lölG„ 8 20 3 
Total Montana 20 43 26 
New Mexico eee 90 70 
JJ O 2 Zaa 917 | 1,055 364 
ehh. A ise e 
Pennsylvania 5,324 | 7,074 | 9,790 
lee 396 277 43 
U Lal ous susu ̃ ⁵ ĩ EH 1 21 314 
e . eeoeewe 1,244 | 1,391 | 1,072 
Washington. EEN 26 dee 
West VirgInla. c. at e asses des Te 573 | 3,470 | 11,207 
f E A WE GE 
Total EE 11,350 | 21,182 | 26,713 
PERCENTAGE OF TOTAL 
ATJab3am8. ß a LÍ 2.7 2.6 16.3 
E EE, AO 8 
Bd e LTE A 59.3 40.7 
CO Tee A A  deseemezue 24. 5 65.5 6.3 
UI Ee, CES 16.4 34.4 2.3 
i A A 4.0 15.2 9.2 
JOWR A A EE 65. 4 34.6 
Flle... 8 4. 3 31.3 22.2 
/ ĩ ˙ A An 61.7 38. 3 
lll .. . . . ......... 100.0 
Montana: 
BitUMINOUS so E EE 49. 4 32.1 
lll; 8 87. 0 13. 0 
Total Montan 19.2 41.4 
New Meri . . . . . . . . P . coa 35.0 27.2 
lO EE 24.0 27.7 9. 5 
Ga ³ K 8 100. 0 
Pennsylvania. cnica tar 12. 9 17.2 23.7 
Byrd CO: IRA O l... 37.4 26. 2 4.1 
Cl GE y .6 9.7 
aleet: EE 20.0 22.3 17.2 
Washington 38. 8 2211 Ll 2 U 
West Virginia 1.2 7.4 24.0 
lh h AAA A EE 
e sou nus 8.8 16.3 20.7 


E 
© 


1 See table 22 for percentage coverage. 
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TABLE 25.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors and number and length of units 
in use in the United States ! 


Number Production Number Average Total 

Year of mines (net tons) of units length length 

in use (feet) (miles) 
!! 8 117 40, 189, 857 359 1, 438 97.6 
J“ 8 161 46. 022, 710 457 1, 484 128. 5 
1! 8 199 70, 690, 920 594 1, 470 165. 3 
A 270 81, 821, 361 755 1, 460 208. 8 
1040 EE 314 69, 947, 713 860 1, 514 246. 7 
/ ³ĩVAA um ea ceneeuated 374 92, 413, 644 1,013 1, 538 204.9 
I 8 372 99, 643, 003 1,094 1, 568 325.0 
) A 358 92, 168, 992 1,066 1, 526 308. 2 
18° e A AEAN 8 322 100, 155, 249 1,042 1, 541 303. 9 
1004 AA A 8 291 83, 211, 284 1, 081 1, 626 332. 9 
I)). 8 314 97, 677, 313 1. 002 1. 682 319. 6 
JJ ³¹ 0A ee e Slo SEE 314 126, 717, 518 1,114 1, 656 349. 4 
1; A 362 136, 914, 192 1, 233 1, 672 390. 4 
. 366 115, 419, 740 1, 235 1,711 400.3 
A m mh e DEDE LU. 371 126, 654, 911 1, 416 1, 723 461.8 
TOO da 396 137,053, 564 1, 566 1, 673 499. 2 


1 Includes all gathering and haulage conveyors with capacity over 500 feet, except main-slope conveyors. 
Excludes lignite and Virginia semianthracite mines in 1945-49. 


TABLE 26.—Number and production of underground bituminous coal and lignite 
mines using gathering and haulage conveyors, and number and length of units 
in use in the United States, by States ! 


Number of | Production (net tons) | Number of | Average Total length 
mines units in use | length (feet) (miles) 


State EE, EN IP EA hd k y EME O AA 
1959 | 1960 1959 1960 1959 | 1960 | 1959 | 1960 | 1959 | 1960 

eee 8 7| 3,708,239 | 4,362, 743 46 58 1, 723 [2,000 | 15.0 22. 0 
A Ou 8 1 1 98, 903 65, 887 1 1 1, 800 1, 800 , 3 3 
Eat E 1 1 72, 598 33, 253 3 3 {1,000 ¡1,000 .6 .6 
Colorado................... 5 6 758, 121 869, 229 19 20 1, 458 |1,438 | 5.2 5.4 
HIMNOS: u uu 8 14 16 | 18,017, 450 | 19, 209,646 | 116 | 128 |2,027 12, 100 | 44.5 50.9 
Indiana 4 5 1, 217, 241 2, 854, 437 14 21 [1,314 1, 103 3.5 4. 4 
Kentüeky. kn S... 42 45 | 17,647,067 | 18,128, 500 180 | 170 1,574 [1,537 | 53.7 | 49.5 
New Mexico IL VE 203, 489 1. 1 600 |...... .1 
e 12 11 5, 109, 493 4, 599, 662 28 33 {1,421 {1,889 | 7.5 11.5 
Pennsylvania 69 69 | 19, 988, 209 | 19, 295, 481 316 | 322 1, 632 1, 584 | 97.7 96. 6 
Tennessee 5 7 680, 725 411,083 19 21 |1, 474 [1, 396 5.3 5.6 
¡AN A s SOS 2u oss 21 19 | 3, 366, 642 3, 742, 320 43 48 |1, 608 |1, 528 | 13.1 13.9 
Virenis ; 10 14 2, 698, 616 7, 562, 294 47 59 1, 989 2. 218 | 17.7 24. 8 
Washington 1 1 2 , 839 2 3 38, 500 2, 000 1. 3 1.1 
West Virginia 174 192 | 53,078, 838 | 55, 653, 973 575 | 675 |1, 791 |1, 655 |195.0 | 211.6 
Wyoming 4 1 53, 728 7 3 [1. 043 |1, 500 1.4 . 9 
Total auc Par RE 371 396 |126, 654, 911 |137,053, 564 |1, 416 |1,566 |1, 723 1, 673 1461.8 | 499.2 


1 Includes all mines using belt conveyors, other than main-slope conveyors, 500 feet long or more for trans- 
porting coal underground. 


STRIP MINING 


Strip mines have two substantial advantages over underground 
mines: (1) The output per man per day in strip mines is more than 
double that in underground mines, and (2) the cost of strip coal, 
f.o.b. mines, averages about one-third less than coal from underground 
mines. See figures 9 and 10. 
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The rapid growth of strip mining was made possible by the develop- 
ment of larger and improved stripping and drilling equipment and 
trucks. The most notable recent change in stripping equipment has 
been replacement of virtually all steam shovels by diesel-powered 
and large electric shovels and draglines. 

An increase in the average capacity of trucks used in strip mines 
has reduced the number required. The average hauling distance 
from strip mines to tipples or ramps is approximately 5 miles. 

The average thickness of overburden at all bituminous coal and 
lignite strip mines in the United States was 42 feet in 1955, the latest 
year for which figures are available. Several strip mines handled an 
average of more than 60 feet of overburden in 1955, and a few handled 
more than 70 feet. 


3 TONS PER MAN PER DAY 


d e 
1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 


FIGURE 9.—Average tons per man per day at bituminous coal and lignite mines in 
the United States, 1915-60, by underground, strip, and auger mines. 
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FIGURE 10.— Average value per ton, f.o.b. mines, of bituminous coal and lignite 
produced in the United States, 1915-60, by underground, strip, and auger 
mines, 
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TABLE 30.—Bituminous coal and lignite strip mines using power drills in bank 
or overburden in the United States 


Production Number of power drills 
Number 
Year of mines 
Quantity | Percentage | Horizontal | Vertical Total 
(net tons) of total 
/. ³˙· eur ecd 514 75, 375, 841 66. 7 1 1 764 
lr EE 598 95, 915, 346 68.8 1 i 875 
gC a ee 728 98, 809, 393 72.3 1 1 1,195 
1919. 8 756 78, 146, 655 73.7 1 1) 1, 256 
/. ——: 692 87, 205, 280 70.6 (1) (1) 1. 201 
! rom 650 85, 331, 204 72.5 737 388 1,125 
6 5 629 79, 25 73.0 685 385 1,0 

r 603 80, 259, 365 76.1 639 409 1. 048 
LI AA 541 70, 107, 205 71.4 592 391 

1955............ SE 564 85, 623, 050 74.4 582 371 953 
, A 696 06, 278, 779 75.8 652 889 1,041 
1057... occ E 723 96, 418, 089 77.7 464 1, 104 
AA A a 737 91, 659, 662 78.9 615 464 1,079 
77/7 AAA 697 95, 716, 153 79.1 580 487 1,067 
RE 714 96, 660, 466 78.8 551 498 1,049 


1 Data not available. 
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TABLE 33.—Method of haulage from bituminous coal and lignite strip mines to 
tipple or ramp, in the United States, 1960, by States 


State 


Kentucky........... 
Maryland........... 
Missouri 


Montana: 


Total Mon- 
tana........- 
New Mexico. ......- 
North Dakota (lig- 


Pennsylvania....... 
South Dakota (lig- 


Wyoming 


Strip mines reporting method of haulage 


—— . — 3.2 —ͤ— 
— — . ———a— —— G "————————— € | —— |) ca 


— ——.—— — | ————— ——— — apanata qipuanqanwana;p: 


Strip mines using trucks 
Aver- 
age ca-| Aver- 

Produc- | Num- | pacity | age dis- 

tion ber of per tance 
(net tons) | trucks | truck | hauled 
(net | (miles) 

tons) 

1, 836, 113 115 17.3 3.8 
655, 489 34 16.8 2.9 
283, 425 86 7.6 2.5 
667, 265 21 18. 7 2.5 

22, 559, 518 378 28. 2 3.4 
10, 578, 683 162 28. 9 5.0 
835, 392 63 10.1 3.7 
877,736 25 19.8 2.3 

17, 838, 750 507 15.3 4.4 
323, 355 64 16.8 9.9 

2, 693, 295 76 22.1 5.2 
8,031 2 .8 .3 

188, 079 5 13.6 1.0 
196, 110 7 11.9 1.0 

, 3 8.0 1.0 

2, 460, 776 87 13. 5 2.6 
17, 321, 507 756 15.3 6.1 
1,032, 557 124 9.9 7.6 
16,331,728 | 1, 657 12.3 5.7 
20, 448 8 6.0 .5 
639, 025 118 12.8 6.9 
887, 576 77 10. 6 7.2 

16, 177 2 10.0 1.0 

4, 797, 898 513 14.8 7.2 
1, 193, 15 27 22. 5 1.2 
104, 099, 974 | 4, 855 15. 5 4.8 


Production of strip 


mines reporting 


k. 


(net tons) | strip 
pro- 
duction 

1, 836, 113 71.8 
655, 489 | 100.0 
, 425 95. 6 
667, 265 96. 3 
22, 559, 518 99. 5 
10, 578, 683 98.1 
835, 392 96. 3 
877, 136 99. 2 
17, 838, 750 90.7 
323, 355 66. 3 

2, 693, 295 96. 1 
8,031 | 100.0 
188,079 99.3 
196, 110 99.3 
; 100.0 
2, 469, 776 97. 9 
17, 321, 507 72.5 
1, 032, 557 04.4 
16, 331, 7 78.2 
20, 448 | 100.0 
639, 025 36. 2 
887, 576 64.7 
16,177 | 100.0 
4, 797, 898 71.0 
1,193, 151 69.6 

104, 099, 974 


Per- 
centage] production 
Quantity | of total] (net tons) 


Strip 
mines not 
reporting 
method of 
haulage— 


61, 408 
4, 543, 805 


1, 956, 103 
5 


84.9 | 18, 529, 690 


Total strip 
production 
(net tons) 


——— — — —— _ _ »P»E E ooo EA 


2, 558, 414 
655, 489 


884, 690 
19, 672, 192 
487, 636 


2, 801, 937 
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TABLE 34.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1960, by States and counties 


Average | Average | Number | Average 
f tons 


Number |Production| number | number 0 
State and county of strip | (net tons) | of men | of days |man-days| per man 
mines working | worked | worke per day 
daily 
Alabama 
SA 4 157,245 48 204 9, 834 15. 90 
eee ß 3 55, 680 27 190 5, 099 10. 92 
TO A ua 1 5, 872 100 800 7. 34 
JOE incidan cc 7 277, 512 101 227 22, 897 12.12 
LE ee A A 8 102, 967 39 238 9, 226 11.16 
USCS) 0089 À 6 701, 323 453 141 63, 815 10. 99 
GL OP cee ³ĩðV³A ðͤ 8 14 1,129, 961 283 185 52, 410 21. 56 
kee e DEE 1 127, 854 32 218 6, 18. 29 
Total Alabama 39 | 2,558, 414 991 173 | 171,071 14. 96 
AGS A A 8 6 655, 489 163 261 42, 481 15. 43 
Arkansas 
AA A 1 117,127 20 234 4, 689 24. 98 
ff ³˙ AA A 5 78, 062 88 8⁴ 7, 350 10. 62 
Fope (1) Í (1) (1) (1) (1) 
JA (1) 1 (1) (1) (1) (1) 
Other counties...................... 4 101, 236 45 225 10,119 10. 00 
Total Arkansas 10 296, 425 153 145 22, 158 13. 38 
Colorado: 
EVI AAA sss (1) (1) (1) (1) (1) (1) 
Ferne 8 2 29, 609 831 35. 62 
Ses 8 (1) 1 (1) (1) (1) 0 
Mentos AA (1) (1) (1) (1) (1) € 
ee ß ia 2 409, 559 77 222 16, 987 24. 11 
Other counties ggg 3 253, 681 34 192 6, 527 38. 87 
Total Colorado................... 7 692, 849 133 183 24, 345 28. 46 
Illinois: 
r 1 37, 620 16 172 2, 748 13. 69 
Bea“. sss (1) (1) (1) (1) (1) (1) 
(et ee ENEE 15 | 5,317,533 772 262 | 202, 264 26. 29 
EUA AN Soe Ge 1 19, 007 6 5 36. 00 
E A ee Pe uQ. 1 7,062 2 14. 71 
ell andinas (1) (1) (1) (1) (1) (1) 
Jefferson 222 1 23, 602 1 210 2, 729 8. 6 
Kankak ee onanoannmaoMnMMMMM (1) (1) (1) (1) 8 (1) 
el) AAA — 8 (1) (1) (1) (2) (i (1) 
Mere. . . . . ..... 1 2, 981 166 332 8. 98 
POON A eu. 7 413, 349 96 215 20, 554 20. 11 
Porr racista ae 2 2, 826, 912 269 291 78,156 36.17 
Mango EE 2 937,159 102 304 31, 063 30.17 
St. e EE 4 | 3,319, 749 318 208 66, 091 50. 23 
A EE 8 | 1,714, 686 323 230 74, 390 23. 05 
Sel yep. suls eege (1) (1) » (1) (1) (1) 
Cd AA A (1) (1) ú (1) (1) (1) 
Vermilion____ .. ... acs 5 | 1,055, 513 141 259 36, 447 28. 96 
WaDAS (( EE 1 1, 1 113 113 10. 00 
VVT d (i) d (1) (1) o 
Williamson 9| 2,280,130 283 247 69, 986 32. 58 
Other counties g 11 4, 714, 149 791 213 | 108,771 27.98 
Total Illinois.....................- 69 | 22,670, 585 3,135 241 | 754,652 30. 04 
Indiana: 
ANA A u oie 9 877, 525 182 247 44, 863 19. 56 
RI EE 1 „771 17 180 3, 060 12. 67 
Fung 8 2 11, 290 17 76 1, 289 8. 76 
rr ( 2 7| 1,447, 012 225 311 70,073 20. 65 
de eh ra 8 1 260, 352 66 218 14, 360 18. 13 
SA 8 (1) (1) (1) (1) (1) (1) 
e aa ie e 2 20, 0 8 1, 603 12. 49 
PIG EE 6 | 1,832,455 342 244 83, 521 21. 94 
e ß (1) (1) (1) (1) (1) (1) 
UK aas 2 182, 818 45 208 9, 342 19. 57 
Vermillion 222 1 4, 458 3 46 128 34. 83 
AA s ass 2 453, 066 84 221 18, 538 24. 44 
AE gl EE 9 5, 267, 833 879 269 | 102,070 51. 61 
Other counties —— -o 5 389, 361 218 16,775 23. 21 
Total Indiana..................... 47 | 10, 784, 967 1, 445 253 | 365,622 29. 50 


See footnote at end of table. 
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TABLE 34.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1960, by States and counties—Continued 


Average | Average | Number | Average 
tons 


Number |Production| number | number of 
State and county of strip | (net tons) | of men | of days |man-days| per man 
mines working | worked | worked | per day 
daily 
lowa 
Ke0K Uk los coa dee 1 2, 987 4 150 600 4. 98 
Fi... usu Ez So a 1 8, 3 250 750 10. 67 
Mahaska.................-........- 7 253, 778 57 284 16,175 15. 60 
ee ß 10 514, 322 108 218 23, 496 21. 89 
Mer 8 2 „839 182 1,277 21.02 
Van Buren 1 15, 869 10 180 1, 799 8. 82 
Mabollo. EE 8 46,129 13 287 3, 729 12. 37 
Total Iowa. a... gé ere 25 867, 924 202 237 47,828 18.15 
Kansas: 
Barden 1 4, 206 200 7. 01 
Cherokee 4 584, 757 114 277 31, 557 18. 53 
ee ß 1 144 7. 10 
Crawford. . u: uuu. O LS QUQ 4 291, 361 78 239 18, 617 15. 65 
CE EE 1 ; 5 117 3. 65 
Total Kansas 11 884, 690 202 256 51, 698 17.11 
Kentucky, Eastern: 
1 A A tent 17 402, 776 79 127 9, 985 40. 34 
Cr AAA 8 6 252, 761 39 261 10, 119 24. 98 
Hill Ela 5 119, 075 79 177 14, 009 8. 50 
e 3 5, 153 35 100 8,515 10. 00 
in 1 18, 021 18 100 1, 802 10. 00 
/ Z eee 2 38, 157 15 68 36. 83 
Laurel. 22. 2x uns ss um uyu 4 32, 708 41 67 2, 749 11. 90 
Lawrence 1 16, 436 16 100 , 644 10. 00 
ee 1 8, 958 396 10. 00 
Deslig. EE 6 (1) 6) (1) (1) 8 
ieh e ns ( (1) (1 (1) (1) 1) 
Meere? 120, 624 131 1, 960 61. 54 
e E (1) (1) 0 (1) (1) (1) 
Sf“ (1) (1) 1) (1) (1) (1) 
Ci 44, 512 1 2, 967 15. 00 
Pike- s scu diles 5 91, 566 260 11, 431 8.01 
LSC E ——— (1) (1) (1) (1) ) (1) 
Hdd AHT Eee 11 307, 141 154 12, 824 23. 95 
Other counties 10 500, 471 263 110 28, 805 17. 37 
Total Eastern Kentucky. 68 | 1, 983, 359 765 135 | 103,242 19. 21 
Kentucky, Western: 
Eege Ee (1) (1) (1) (1) (1) (1) 
Galdw el. 1 45, 885 19 201 3, 824 12. 00 
gc MA (1) ( (1) (1) (1) (1) 
Daviess EE 3 921, 152 68 20, 709 44. 48 
Hancock (1) (1) (1) (1) 1 
il ale EE 20 | 4, 498, 986 435 26 | 106, 915 42. 08 
Mein... 1 19 200 3, 867 15. 00 
Muhlenberg 9| 7,751,149 655 270 | 176,886 43. 82 
AAA AAA sS s 2 15 | 2,990, 697 231 276 63, 876 46. 82 
iss 2 „481 12 175 2, 044 40. 35 
Webster 5 ; 228 206 46, 939 21.22 
Other counties — 5 i 112 141 15, 799 21. 80 
Total Western Kentucky......... 61 | 17, 688, 833 1,779 248 | 440, 859 40. 12 
Total Kentucky. q 129 | 19, 672, 192 2, 544 214 | 544, 101 36. 16 
Maryland 
BR AAA 8 16 112, 348 51 198 10,076 11.15 
E us l suu. 8 21 375, 288 105 204 21, 372 17. 56 
Total Maryland 37 487, 636 156 202 31, 448 15. 51 
Missouri 
ER EE (1) (1) (1) (1) (1) (1) 
6» ss e 1 1,042 8 25 02 
e (1) (1) (1) (1) (1) (1) 
ENEE 1 11, 658 8 191 1, 528 7. 68 
Dade..... LE NEPOS STE 1 16, 000 10 278 2, 783 5.75 
o PP % 6 1, 456, 083 159 263 41,866 34, 78 
E A IA 1 1, 275 2 180 360 8. 54 
Putnam u. uu u. A (1) (1) (1) (1) (1) (1) 


Bee footnote at end of table. 
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United States, 1960, by States and counties—Continued 


Average 


Number |Production| number 


State and county of strip 
mines 


Vero: 2 s onec icnsd tia t 


(net tons) 


of men 
working 
daily 


Average 
number 
of days 
worked 
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Number | Average 


of 


tons 


man-days| per man 
worked | per day 


(1 
188, 918 


A a A . —— ed 


— — uma a a T eS E 
ES || ——— ——— —— | FS 


eR 
ee EE 


Total Montana (bituminous)..... 2 


ER — EE i — CaS) s — m hu 
o | es | EE A — EE 


Montana (lignite): 


Total Montana (lignite).......... 3 


SSeS | —x—x—ñßĩ—— | EE | CR, DA 
ee | eee ff ——wassÑr || es || — ee lt, 


Total Montan 5 


New Mexico: McKinley..............-. 1 


—— ———— ꝗO— | ES ——— — 
— . — . — . — 1. — . 2 


akota (lignite): 
7%%Vꝓꝙ0CC00000T0TV0T0T000G000TCB—ͤ2T IÓ 


1, 186 
10, 577 


SONES UND oo 
8288888888888 8 


. ¼— . mcm ——— ff ——— —C————Ó ye: . ]¼⅛—Ügn ...... . CC BÀ nM 
kiwa — ——— ld i ——— ——— i — TED 


Q 
; 
S cx Cx cO =u oo ba 5 co ED 


to 
S 
B 
E 
0% 
' 

' 

' 

3 

' 

' 

1 

1 

' 

' 

' 

' 

' 

' 

i 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 
> 


MOIBS aasan s zaza asss uu (1) 


el 
Ë 
: 
P 
O9 tua 


Washington (1) 
F E EE 
Other counties - 


© 
0 
D 
' 
D 
1 
' 
' 
1 
' 
' 
U 
0 
I 
1 
I 
[| 
' 
[| 
[| 
[| 
[| 
0 
' 
' 
A 
3 
[| 
t 
0 
' 
t 
— 
IW eee On 


Total Ohio 
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TABLE 34.—Stripping operations in the bituminous coal and lignite fields of the 
United States, 1960, by States and counties—Continued 


Average | Average | Number} Average 


Number |Production| number | number of tons 
State and county of strip | (net tons) | of men | of days |man-days| per man 
mines EE worked | worked | per day 
y 
Oklahoma: 
COPANO ricus dies 3 76, 874 17 225 3, 832 20. 06 
HAS Fl!!! 5 327, 719 113 170 19, 131 17.13 
PA A (1) (1) 1) 8 
MceIntoSh....- sence .. . . . .. -Á (1) 1 (1) 1 (i 1 
INO WOUG EE 41, 995 17 286 4, 861 
, ca A (1) 1) (1) (1) (1) 
Sequoyah... ee 1 187, 816 31 254 7, 881 23. 83 
Other counties 4 459, 561 137 228 31, 225 14. 72 
Total Oklahoma 15 | 1,093, 965 315 212 66, 930 16. 34 
Pennsylvania; 
Allegheny eege 22 566, 532 135 211 28, 469 19. 90 
ArmsStrong.---------------2- e Dade I 39 1, 413, 167 308 224 68, 969 20. 49 
[BOB AA A ua dec esee 26 360, 8 88 191 16, 745 21. 55 
ee (1) (1) (1) (1) (1) 
DOW oe ĩð 8 63 (1) (1) (1) (1 (1) 
Bradfordo iua o cuoc eue Reduce 1 (1) (D 1 (1) 
BBl coccdecoece 37 | 1,790, 127 350 234 81, 816 21. 88 
co A ees 23 497, 690 218 164 35, 83 13. 89 
Cameros vue coin 8 (1) 1) (1) (1) (!) 
E EE 17 686, 195 214 271 58, 005 11.83 
Clarion- AAA A 35 | 2,673, 658 615 260 | 163, 526 16. 35 
Clearfleld__.______ Em aw ec 106 | 5,030,090 1, 401 234 | 327,907 15. 34 
is EE 5 469, 490 108 268 29, 035 16. 17 
AA EEA ata EE 10 129, 007 59 158 9,268 13.92 
EA o lu. u usus c ss ge 80 , 184 143 124 17, 767 19.26 
Greene 22sec sec uae ase aide 1 2, 260 2 80 5 15. 55 
Huntingdonnn 4 45, 661 21 190 3, 991 11. 44 
Indiána- ee , 28 744, 035 261 186 48, 471 15.35 
r ˙ state 30 919, 705 292 205 59, 760 15. 39 
Lawen es 21 903, 094 182 234 42, 659 21.17 
Lycoming 3 48, 604 22 184 3, 977 12, 22 
A A basu 8 (1) (1) (2) 1 1 
N 6 689, 778 165 231 38, 00 18. 15 
eee eege 43 1, 166, 224 337 201 67, 725 17. 22 
OPA ER 6 278, 341 72 207 14, 900 18. 68 
NEEN de de 11 588, 189 114 184 21, 029 27. 97 
Washington 22 991, 455 259 206 53, 361 18. 58 
Westmoreland —— 20 252, 308 100 114 11, 422 22. 09 
Other counties 8 286, 876 94 242 22, 743 12. 61 
Total Pennsylvania............... 553 | 20, 875, 533 5, 560 220 |1, 225, 525 17. 03 
South Dakota (lignite): Dewey 1 20, 448 9 225 2, 025 10. 10 
Tennessee: 
Anders.. 11 367, 978 73 196 14, 369 25. 61 
ee ß 16 419, 148 156 127 19, 855 21. 11 
Si AMA 6 115, 303 42 145 6, 021 19. 15 
Cumberland........................ 4 67, 582 17 125 2, 080 32. 49 
Lg e EEN 3 9, 670 6 150 96 10. 00 
Ei PARA 5 156, 709 38 197 7, 494 20. 91 
! - us ⁵ͤ 8 (1) (1) (1) 1 
Morgan... ee eee ul. coed 10 193, 549 45 158 7, 061 27. 41 
Overton_........ .. . ... . rs 3 7 27 150 3, 997 12. 00 
ng EE 7 182, 636 59 213 12, 475 14.64 
Sequatchie—ꝛ 2 115, 949 20 281 ; 20. 40 
Van Buren (1) (1) (1) 1 (1 
Other counties...................... 4 87, 426 23 179 4, 108 21. 28 
Total Tennessee 71 | 1,763,913 506 166 84,111 20. 97 
Virginia: 
Bueben ens (1) (1) (1) (1) (1) (1) 
Dickenson._..... oaruor coc 1 172, 207 34 200 6, 888 25. 00 
LE REMISE CNN K 8 2 91, 357 13 219 2, 715 32. 02 
Rüssel- A eee dua SE (1) 1) (1) (1) (1) 1 
Del 2 23, 517 16 100 1,568 15.00 
to a 26 990, 877 189 194 36, 618 27.06 
Other counties.....................- 4 , 906 17 197 „352 27. 72 
Total Virginia 35 | 1, 370, 864 269 100 51,201 26.77 


See footnote at end of table. 
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TABLE 34.—Stripping operations in the bituminous coal and lignite flelds of the 
United States, 1960, by States and counties—Continued 


Average | Average | Number | Average 


Number |Production| number | number of tons 
State and county of strip | (net tons) | of men | of days |man-days| per man 
mines working | worked | worke per day 
daily 
Washington: Kittitas................... 1 16, 177 6 257 1, 656 9. 77 
West Virginia: 
e sannari deaan 9 755, 000 175 146 25, 602 29. 49 
Eugene a (1) (1) (1) (1) (1) 1 
Braxt0On 2656 sedeecteswescceetew sees 1 23, 846 56 336 70. 97 
e eunana 6 218, 027 59 206 12, 176 17. 98 
Ee 1 3, 690 15 68 1,019 3. 63 
Fayette... cuoco 86 3 71, 446 32 141 4, 468 15. 99 
e (1) (2) i (1) 8 (2) 
Grant eege Ee ) (2) 1 (1) (1 (1) 
GreenDTlucuvoscuesraconc cnica 7 347, 106 100 163 16, 281 21. 32 
Harrison__....... u. u... 2 23 | 1,036, 296 261 233 60, 744 17.06 
E AAA . . . . . . .  ......- 3 : 33 191 6, 15. 22 
E ( 3 384, 905 121 219 26, 418 14. 57 
6K! S (1) (1) (1) (1) (1) (1) 
EI 8 2 10, 642 95 379 08 
O A ß (1) 1 (1) (1) (1) (1) 
McDowell. 9 474, 116 1,042 175 | 182, 422 25. 99 
Mercor A :. 2 140 878 73. 25 
M mers EE 1 52, 813 11 251 2, 761 19.13 
WINGO AA ĩð 8 (1) 1 (1) (1) 1) (1) 
Monongalia—— -MMM 5 73, 597 27 197 5, 314 13. 85 
Nicholas 5 75 132 9, 953 24. 34 
Pocahontas ——— 1 264 6,152 7.22 
Prestono EE 16 869, 997 170 254 43, 197 20.14 
r cc 5 84, 155 98 3, 960 21.25 
eee . .. 6 179, 003 211 9, 299 19.25 
EE ee 4 251, 800 119 142 16, 865 14.93 
Bb AAA enrgc Dci ue 5 52, 052 39 03 3, 592 14. 49 
Wyoming ce rr serrer 6 à 151 133 | 20,123 27.77 
Other counties —— 7 859, 008 175 209 36, 585 23.48 
Total West Virginia.............. 148 | 6,754, 001 2, 728 181 | 494, 820 13. 65 
Wyoming: 
Cami e 1 458, 644 8, 54.59 
h (1) 1 (1) (1) (1) 1 
Go cr cias 2 525, 998 17 278 4, 733 111. 13 
bineolníclo eoi ß (1) (1) (1) (1) 
leg lef 2 382, 377 46 232 10, 657 35. 88 
Other counties 4 346, 3 137 145 19, 922 17, 39 
Total Wyoming 91, 713, 384 228 192 43, 714 39. 20 
Total United States 1,530 122, 629,664 | 285, 161 213 5, 348, 980 22. 93 


1 Included in “ Other counties” to avoid disclosing individual operations. 
| AUGER MINING 


Augers are generally used in areas where strip mining has become 
economically impracticable because of thick overburden. They were 
used first about 1945, and separate statistics on coal-recovery augers 
begin with 1951. The rapidly expanded production of coal by strip- 
ping during World War II in the mountainous areas of the northern 

Appalachian region left many miles of high wall containing exposed 
coal seams. After several years of experimentation, large, efficient 
augers as much as 60 inches in diameter were developed to recover the 
coal from these exposed coal seams. 

Production at auger mines increased rapidly from 205,000 tons in 
1951 to 8 million tons in 1960. Augers were used to mine coal in 
seven States in 1960, and sales of augers reported by four manufac- 
turers indicate continued growth of auger mining. A few coal- 
recovery augers have been sold for underground use; these units and 
the coal produced by them have been included with coaliloaded 
mechanically underground. 
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TABLE ap Auger mines in the bituminous coal and lignite fields of the United 
States, 1960, by States and counties 


Equipment in use (number Average Average 
Num- of units) Mined by number Average Number] tons 
State and county |berof|__________| augers of men number of man- per 
auger (net tons) | work- | of days | days man 
mines |Augers| Power Power] Bull- ing worked] worked | per day 
shovels] drills | dozers daily 
Alabama: Walker... 3 AS AA 86, 893 15 220 3, 301 26. 32 
PET Eastern: 
ar os 4 13 1133 11 483, 035 124 93 | 11, 545 41. 84 
Clay ati 7 2]. us 97, 439 29 147 4, 240 22. 93 
Floyd........... (1) (1) (1) (1) (1) 1) (1) (1) 1 (1) 
Harlan 15 16 1 1 13 379, 241 105 131 13, 736 27. 61 
Knott-.------.- , AA A 147, 186 210 62 | 13,048 11. 28 
Knox s... (n ín 8 VM 0 (1) E 8 1 (1) 
Leslie (1 1) 1 1) (1 (1) 1) € 1) (1) 
Letcher......... ECK, llis. 1 1 190, 994 49 101 4, 967 38. 45 
Perry... 14 14 8 11 652, 673 113 158 | 17, 837 36. 59 
Pike 3 32 3 1 1 638, 101 176 122 | 2, 470 29. 72 
Whitley......... (1) (1) (1) (1) (1) (1) (1) (1) 1 (1) 
Other counties. . 6 1 1 š 88, 614 71 2, 686 82. 99 
Total Eastern 
Kentucky... 103 104 13 4 56 | 2, 677, 283 844 106 | 89,538 29. 90 
Kentucky, western: 
Ohio 1 T 1 24, 603 8 45 360 68. 34 
Webster 1 C!!! . 3, 2 100 197 20. 00 
Total Western 
Kentucky 2 2 A ER ET 1 28, 543 10 56 557 51. 24 
Total Ken- 
tucky....... 105 106 13 4 57 | 2, 705, 826 854 105 | 90,095 30. 03 
Ohio 
Belmont 8 B |_------ 1 4 79, 522 19 164 8,157 25. 19 
Carroll 3 %%ͤ 8 19, 142 5 66 332 57. 66 
Columbiana. 8 EF 1 43, 652 15 118 1, 776 24. 58 
Coshocton......| (1) (1) (1) (1) (1) 1) (1) (1) 1 (1) 
allas ee 5 q O EE 4 65,516 17 127 2,221 29 
Harrison........ 4 4 I olea 7 113, 471 1 91 1. 676 67.71 
Hocking........| (1) (1) (1) (!) (1) ) (1) (1) 1 (1) 
J 1 . 6 Ij 2 219, 151 19 179 3, 6 
D (1) (1) (1) (1) (1) (1) (1) (1) (1) 
Musidngain 8 r A 42, 713 10 938 45. 54 
oble........... 8 9: A AA 53,073 5 142 770 68. 
de AAA 2 d A A 2 71,156 7 117 827 86. 02 
Stark ..- 1 E 1 2, 744 1 41 41 66. 93 
Tuscarawas -0 4 JJ; su 88 35, 500 9 126 1, 167 30. 42 
inton.......... 1 1 D A EE 3, 082 8 41 9.40 
Washington 3 I 3 90, 805 18 160 2, 883 31. 50 
Other counties. . 5 5 | eT 4 27, 556 14 65 912 30. 21 
Total Ohio 56 56 4 1 29 867, 083 165 124 | 20, 428 42. 45 
Pennsylvania: 
Armstrong 10 O EE, BE 2 110, 759 69 108 7, 399 14.97 
Butler 5 6 AO E NEE 51, 190 14 134 1, 828 28.01 
Cambria 4 3. 3 7, 273 3 93 281 25. 92 
Centre 2 E A A 1 18, 969 2 250 499 38. 02 
Clarion 1 ¡A EEE. 2 , 849 7 100 657 15.00 
0 . 9 I2 avc m8 3 103, 338 50 165 " 207 12. 50 
EX (1) (1) (1) (1) (1) 1 (1) (1) 1) (1) 
Fayette 1 y AOS E 1 1,071 1 100 71 15.00 
Indiana 4 s 3 A ORE 4 49, 635 13 116 1,511 82. 85 
Jefferson 5 CCC 3 35, 258 11 206 2, 239 15. 75 
Lawrence 1 A 1 20, 982 7 150 1,049 20. 00 
Somerset 1 jj ĩ A ous 1, 331 3 36 108 12. 32 
Washington (1) (1) (1) (n f d (1) (1) 8 (1) 
Westmoreland..| (1) (1) 0) 1) 1) 1 (1) (1) 1) (1) 
Other counties. . 6 O E, EH 5 69, 517 21 93 1, 944 85. 76 
Total Penn- 
sylvania..... 49 53 A EH 25 479, 172 201 129 | 25, 853 18. 53 


ees | ee | ces | T i oi ¿K ee [ QE ee 
— — | eee | amccaxcomuhpentenzsmegemump | T V i | eee kai s —— | oer | ee 


See footnote at end of table 
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TABLE 35.—Auger mines in the bituminous coal and lignite fields of the United 
States, 1960, by States and counties—Continued 


Equipment in use (number Average Average 
Num- of units) Mined by number Average Number] tons 
State and county |berof|_____________| augers | of men Inumber| of man- per 
auger (net tons) | work- of days | da man 
mines |Augers| Power] Power] Bull- ing | worked} worked | per day 
shovels} drills | dozers daily 
Tennessee 
Anderson 4 Alca T se 90,143 23 104 2, 404 87.50 
Campbell 2 7 Aj EE AA Ext 18, 118 5 123 28. 50 
Claiborne....... 1 | E A AA AO 34, 306 34 100 8, 431 10.00 
Marion ) | o | ) 6 H à 8 (1) Q H 
Morgan (1) 1) 1) (! 1 1) (1) (i 1 
Scott . 1 32, 81 1 117 1. 24. 70 
Other counties 2 7 262222 1 52, 532 17 58 53. 06 
Total Ten- 
nessee e- 12 12 A 2 2 227, 911 90 98 8, 789 25. 93 
Virginia: 
Buchanan 8 8 1 2 5 106, 240 28 110 8,133 83. 91 
Dickenson...... 1 jM A ICONE 1 6,501 2 160 20.00 
AAA 4 116173 4 147, 101 20 219 4, 468 32. 92 
Russell. 1 4 C 4 71, 559 9 210 1,818 39. 37 
Tazewell........ 4 4 Vilas 5 111, 686 17 189 3, 291 33. 94 
185 11 WEE 2 8 204,114 84 194 6, 555 81.14 
Total Virginia. 32 31 2 4 27 647, 201 110 178 | 19,590 33.04 
West Virginia: 
arbour......... 4 CCC 1 107, 440 1 181 1, 61.18 
Boone.......-..- 9 N 8 347, 477 67 152 10, 151 34. 
Braxton (1 1) 1 1 1) 1 1 1 1 1 
Brooke 1 1 1 1 1) 1 1 1 1 
Clay 0 y 1 1 1) 1 1) 1 1) 1 
Fayette 6 A A 68, 38 108 Ç 16. 94 
ilmer.......... (1) (1) (1) (1) (1) (1) (1) (1) 1) (1) 
Greenbrier.. .... Pp ^ (2) AE Pomme A 4, 408 4 1 480 9.18 
Harrison. ....... 9 TT 2 176, 086 44 138 6,024 29. 23 
Kanawha....... 6| 8] 4 Ji... 820, 307 86 201 | 17,317 47.37 
Lewis alo lo "ol @ (1) (1) o (1) (1) 
Logan 00 E 247, 907 54 4, 228 
Mason 0% PMS | GO | GO | @ (1) (1) (1) (1) (1) 
McDowell...... 8 1 130, 223 33 110 3, 625 85. 92 
Mercer 1 y Y A EES 2, 746 1 140 140 19. 61 
Mineral 1 L. GE A GE 14, 706 11 251 2, 759 5 
Mingo .-..----- 5 5 d leas 9 103, 618 93 66 6, 120 16. 93 
Monongalia (1) (1) (1) (1) (1) (1) (3) (1) (1) (1) 
Nicholas 7 8 ë |... 5 171, 060 48 117 5, 599 30.55 
Pocahontas 1 Id osieslessssse 1 958 8 1 390 12. 71 
Preston (1) (1) (1) (1) (1) l (1) (1) (1) (1) 
Raleigh. ........ 6 7 2 A 8 195, 784 58 135 7, 850 24. 94 
Randolph....... 3 . 1 „693 10 136 1,359 21.11 
Taylor 2 333 1 43, 474 12 83 959 45. 32 
Upshur......... 1 NN 1 5. 5 100 537 10. 00 
Webster. 1 1 l |------- 2 15, 365 3 187 561 27.89 
Wyoming....... 4 e OR 8 82, 057 17 1, 652 19. 41 
Other counties. . 14 18 D EECH 22 459, 692 114 99 | 11,315 40. 63 
Total West 
Virginia..... 89 101 23333 78 | 2, 980, 287 711 122 | 86,890 34. 30 
EEE Vh  ————PGx—ji-——— —oKh— ELS-i—— Y  ——V k s A —— Ó. —. 
Total United 
States 846 862 42 11 218 | 7, 994, 873 2, 146 119 | 254, 946 81. 86 


1 Included in “ Other counties” to avoid disclosing individual operations. 
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TABLE 36.—Units of coal-recovery augers sold to bituminous coal and lignite 
mines for surface use in the United States, as reported by manufacturers, 
by States 


State 1956 1957 1958 1959 1960 

l Stee te A ooo 1 Ela 
A EE A U C A DEE NA 
ne,, ß . 15 16 13 21 8 
!.: ð ee eee as as Tce desea GER SE 
ONO 2622 ew oo RS 12 7 4 7 5 
PONNSVIVANIS A 10 7 6 7 7 
Tennessee- EE 2 1 5 2 1 
f; usce se ec DEA 7 5 4 1 1 
West aah EE 41 16 9 7 3 
rr ĩðüi⁊ 89 53 42 47 25 


MECHANICAL LOADING 


In the past 10 years the proportion of bituminous coal and lignite 
loaded mechanically at underground mines bas increased from 69 to 
86 percent of the total output. Although overall mechanization 
gained gradually during this period, the proportion produced by 
mobile loading into mine cars decreased from 38 to 3 percent of the 
total mechanically loaded, and mobile loading into shuttle cars in- 
creased from 38 to 58 percent; production from continuous mining 
machines increased from 2 to 32 percent, and all other types of mechan- 
ical loading decreased from 22 to 7 percent. 

he most important change in mechanical loading in recent years 
was the introduction of continuous mining machines. In 1960, 78 
million tons of bituminous coal was produced at 241 mines by contin- 
uous mining machines, compared with 66 million tons in 1959 from 
224 mines. In 1960, 80 mines used continuous mining machines ex- 
clusively, compared with 59 in 1959. 

Sales of mobile loading machines increased; sales of all other major 
types of loading and mining equipment decreased. 
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TABLE 38.—Bituminous coal and lignite mechanically loaded underground in the 
United States, by type of loading equipment 


1959 


Type of equipment 
Net tons Percentage Nettons | Percentage 
of total of total 
Mobile loading machines: 
Loading direct into mine cars 11, 282, 975 4.6 8, 137, 606 3.3 
Loading onto con veyors—— 11, 626, 461 4.8 11, 195, 270 4.6 
Loading into shuttle cars.....................-- 148, 240, 818 60.8 | 142,775, 484 58.1 
Continuous mining machines: 
Loading onto conveyors.........--.---....-.... 8, 614, 832 3.5 10, 474, 509 4.3 
Loading into shuttle cars g 57, 171, 244 23. 5 67, 453, 771 27.4 
Scrapers and conveyors equipped with duckbills or 
other self-loading heads........................... 1, 009, 601 .4 1, 232, 019 .5 
Hand-loaded conveyors. ...........-.-..-.-....---- 5, 779, 253 2.4 4, 517, 116 1.8 
Total mechanically loaded 243, 731, 184 100.0 | 245, 785, 775 100. 0 
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TABLE 42.—Units of mechanical loading equipment sold to bituminous coal and 
1 mines for underground use in the United States, as reported by manu- 
acturers 


Change 

Type of equipment 1956 1957 1958 1959 1960 from 1959 

(percent) 
Mobile loading machines 239 209 97 95 110 +15.8 
Continuous mining machines. ............ 154 168 107 140 128 —8.6 
ECU AAA A AAA A ¡PA AA 86 
Conveyors eet apenas 232 159 92 65 47 —27. 7 
ff ³ A 8 625 536 297 300 285 —5. 0 
Number of manufacturers reporting. 22 21 18 17 181 


1 Includes hand- loaded conveyors and those equipped with duckbills or other self. load ing heads. 


TABLE 43.— Units of mechanical loading equipment sold for use in bituminous 
tae and lignite mines in the United States, as reported by manufacturers, 
y States 


Mobile loading Continuous mining | Room conveyors ! 


machines machines 
State 
1959 1960 1959 1960 1959 1960 

A AA 5 20 3 4 6 4 
J ³˙o•¹.w ⁰⁰ytt ð Ä EE 1 T A 
¡A A ⁵ð ſ ⁰⁰ w A 1 2 J) EE 
JJ! ³ÜWzwmn E 1 1 J 8 
Hide 8 . 2 JT 
Kentuceky..... sss 8 5 22 3 7 2 1 
Masrylandzonlsecacezedescuetasesscesdnsc|swzesd de A u D tM DEN 6 
New Mexico e AA 6 A A 8 
Oblitas ⁊ĩð ß 5 4 2 3 1 
Pennsylvania 222222 6 15 60 25 10 5 
rr E AR o: ss AA 3 1 1 
[AA A IIA 1 3 Al E ER 
a AAA A E sa dde 14 O AAA 1 8 
West Viriato 54 43 55 68 40 29 
Toll isso dea 95 110 140 128 65 47 


1 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads, 


617302—61———8 
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TABLE 44.— Units of conveying equipment sold for use in bituminous coal and 
- lignite mines in the United States, as reported by manufacturers, by States 


Bridge conveyors Shuttle cars Gathering and 

haulage conveyors ! 
State AAA 

1959 1960 1959 1960 1959 1960 
Alabamü:.l.lc- cocsmesvcusqudeudusewke 6 3 24 41 10 14 
IJJ////ͤX%%%%% m mr dd EP D. eto usa 
APK80689: ER 1 Dee oe tee A EE, EE 
AN ð E 5 1 1 
A A AN 1 3 10 1 10 
¿o e A A AAA AA A 2 7 
AOS AAA 8 3 10 19 6 
Mü ease ³owww ⁰⁰¶ EEN 2. |execassen asa. decsu se DE EE 1 
New PA A E A Ollas tec E 
e ⁵ĩðꝙd ⁵⁵ 8 E 8 „ 11 
eee ß , , ß A CFC 
Pennsylvania... clas 10 18 43 45 16 13 
ennessee__......... ß 2 /) ĩ 8 3 
J ³⁰˙¹¹b᷑Cwßrr ⁰ͤp dd A 11 1 
JJ ]ĩ²“ d om. ͥ⁰ꝗp . 8 25 2 11 9 
West Virginia 22222 40 41 109 76 59 25 
oll Ee 61 68 233 219 118 92 


Í Includes all gathering and haulage conveyors with a capacity over 500 feet, except main-slope conveyors. 


MECHANICAL CLEANING 


Mechanical cleaning means cleaning raw coal with mechanical 
devices that separate out impurities, usually by differences in specific 
gravity, and does not include coal that is only screened. Mechanical 
devices are divided into two general classes—wet and pneumatic. 
About 93 percent of the coal cleaned in 1960 was cleaned by wet 
methods. The various types of mechanical cleaning equipment are 
described in detail in Minerals Yearbook, 1953.5 

All coal mechanically cleaned in 1960 has been classified into seven 
types. The percentage of total production cleaned by each class was 
as follows: Jigs (50), dense-medium processes (24), concentrating 
tables (11), pneumatic (7), classifiers (4), launders (3), and flotation 
(1). Magnetite and sand were most commonly used as mediums in 
cleaning bituminous coal by the dense-medium processes. Magnetite 
was used in cleaning approximately 32 million tons, and sand was used 
in cleaning approximately 29 million tons. 

Mechanical cleaning byffroth flotation is shown separately for the 
first time. Thirty-one bituminous coal cleaning plants reported froth 
flotation cells in operation. 


5 Young, W. H., Anderson, R. L., and Hall, E. M., Coal-Bituminous and Lignite: Bureau of Mines 
Minerals Yearbook, 1953, vol, 2, 1956, pp. 94-96. 
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TABLE 45.—Growth of mechanical cleaning at bituminous coal and lignite mines 
in the United States 


Mechanical cleaning Percentage 
Pt cats 
production production 
Year (thousand | Number of | Raw coal | Cleaned Refuse | Percentage} mechani- 
tons) cleaning | (thousand coal (thousand | ofrefuse | y 
plants tons) (thousand tons) to raw cleaned 
tons) coal 
Ärd AAA 517, 763 (1) VM 27,692 M VM 5.3 
1928__________ 500, 745 236 1) 28, 783 1 1) 5.7 
9 534, 989 280 40, 241 86, 799 8, 442 8.6 6.9 
1980 8 467, 526 297 42, 645 38, 800 3, 845 9. 0 8.3 
94 8 382, 089 312 39, 529 36, 172 3, 357 8. 5 9. 5 
1 982222ͤöü uu 309, 710 309 32, 903 30, 278 2, 625 8.0 9.8 
1039. 2... 8 333, 630 290 37, 682 34, 558 8, 124 8.3 10.4 
1934 359, 368 293 43, 556 39, 827 3, 729 8. 6 11.1 
1555 S ¿22 872, 373 320 49, 473 45, 361 4,112 8.3 12.2 
1983393 25. cus 439, 088 342 67, 162 61,095 6, 067 9.0 13.9 
103 AAA 445, 531 (1) (1) 65, 000 (1) (1) 14.6 
1988 ͤ 348, 545 374 71, 207 63, 455 7, 752 10. 9 18.2 
1939—— 394, 855 366 88, 895 79, 429 9, 10. 6 20.1 
1040 ` 460, 771 887 115, 692 102, 270 13, 422 11.6 22.2 
19 / 514, 149 417 133, 379 117, 540 16, 839 11. 9 22. 9 
194 88 582, 693 438 162, 598 142, 187 20, 411 12. 6 24. 4 
1 AA 590, 177 432 167, 310 145, 576 21, 734 13.0 24.7 
194. 8 619, 576 439 182, 071 158, 727 23, 344 12. 8 25. 6 
198439 ee cco 577, 617 439 172, 899 147, 886 25, 013 14.5 25.6 
1913 ias 533, 922 . 445 163, 633 138, 670 24, 963 15.3 26.0 
Är EG 630, 624 461 206, 620 174, 436 32, 184 15.6 27.7 
br EE 599, 518 502 215, 217 180, 880 34, 337 16.0 30. 2 
1999. 8 437, 868 571 184, 691 153, 652 31, 039 16.8 35.1 
00 516, 311 612 238, 391 198, 699 39, 692 16.7 38. 5 
105]. E 533, 665 631 289, 838 241,010 49, 828 17.2 45.0 
19853 466, 841 625 274, 246 227, 265 46, 981 17.1 48.7 
o 457, 290 611 295, 654 241, 759 53, 895 18.2 52. 9 
1 EE 891, 706 613 287, 004 232, 764 54, 18.9 59. 4 
1535 ?! 464, 633 575 335, 458 272, 715 62, 743 18. 7 58. 7 
1989 ? 500, 874 583 359, 378 „3 67, 013 18. 6 58.4 
AAA 492, 704 593 376, 546 304, 027 72, 519 19.3 61.7 
Mere 410, 446 573 320, 898 259, 035 61, 863 19.3 63.1 
199 A 412, 028 555 337, 138 269, 787 67, 351 20.0 65. 5 
19600 2 415, 512 535 338, 686 273, 109 65, 517 19.3 65.7 


1 Data not available. 
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TABLE 46.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States, 1960, by States 


— ——— — — ͤ Aꝙ— lñß | A Na —r — 


Total 

State production 

(net tons) 

Alabama 13, 010, 647 
Als Kae. 722, 471 
Aas ss. ee 409, 199 
CGolorado „ 3. 607, 286 
MIMOS Corra uan 45, 977, 486 
Ginas. 15, 537, 869 

Kansas E 888, 2 

Kentucky 66, 846, 492 
Missouri 2 2, 890, 210 
Montana (bituminous) 112, 758 
New Mexico 294, 762 
// ow . its 33, 956, 772 
Oklahoma 1, 341, 533 
Pennsylvanla...............- 65, 425, 265 
A RTTA 4, 954, 693 
Virginia AAA 27, 837, 895 
Washington 228, 145 
West Virginia 118, 944, 277 
Wyoming...................-. 2, 024, 196 
Other States 3*................ 10, 502, 117 
Not!! ix RR 415, 512, 347 


e 


Mechanical cleaning 
Cleaned 

Raw coal coal Refuse 
(net tons) | (net tons) | (net tons) 
17, 031,099 | 11,612, 481 | 6,318, 618 
538, 354 , 682 199, 672 

1) (1) (1) 

2 1, 290, 909 | 2 1,065, 641 2 225, 268 
49, 778, 188 | 41, 684, 769 | 8, 093, 419 
14, 327,958 | 11,529,405 | 2, 798, 553 
, 266, 762 823, 035 443, 727 
54, 221, 591 | 44, 740, 661 | 9, 480, 930 
2, 585, 798 1, 921, 899 663, 899 
: 8, 362 984 
309, 060 203, 489 105, 571 
18, 084, 789 | 15, 216, 802 2, 867, 087 

513, 565 430, 83, 3 
50, 824, 246 | 40, 031, 785 | 10, 792, 461 

4,093,099 | 3,370, 544 722, 5 
16, 000, 285 | 13,277,391 | 2, 722, 804 
,919 223,3 106, 558 
106, 532, 928 | 86, 643, 899 | 19, 889, 029 
47, 706 46, 249 1, 457 
338, 685, 602 1273, 168, 694 | 65, 516, 908 


Per- 
centage 
of total 

Per- pro- 
centage|duction 
of me- 
refuse | chani- 

toraw | cally 
` coal jcleaned 
35. 2 89.3 
37.1 46.9 
(1) (1) 
217.5 2 26. 5 
16.3 90.7 
19.5 74.2 
35.0 92.7 
17.5 66. 9 
25.7 66. 5 
10.5 7.4 
34.2 69.0 
15.9 44.8 
16.2 32.1 
21.2 61.2 
17.7 68.0 
17.0 47.7 
32. 3 97.9 
18. 7 72.8 
3.1 2.3 
19.3 65.7 


1 Included in Colorado. 
2 Includes Arkansas. 


3 Includes Arizona, Georgia, lowa, Maryland, Tennessee, and lignite from Montana, North Dakota, and 


South Dakota. 
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TABLE 47.— Mechanical cleaning of bituminous coal and lignite in the United 
States by types of equipment 


Wet methods 1 
AE MU A en 
Year matic | Grand 
Concen-| Clas- Laun- | Dense- | Unclas- methods] total 
Jigs trating | sifiers ders [medium | sified Total 
tables processes 
CLEAN COAL (THOUSAND NET TONS) 

1938__________ ers 27,615 984 4,521 | 10,681 4, 450 4,936 | 53,187 | 10,268 63, 455 
o toe Leones 37, 056 1, 402 5,917 | 12,809 4, 683 5,867 | 67,734 | 11,695 79, 429 
1940. 47, 064 2, 330 7,762 | 16, 269 6, 692 7,173 | 87,290 | 14,980 | 102, 270 
AA 53, 287 2, 510 8,177 | 16,954 9,344 | 10,106 | 100,378 | 17,162 | 117,540 
/// 66, 876 3, 138 10, 529 18, 658 12, 495 10, 304 | 122,000 20, 187 142, 187 
194322 66, 092 2,929 | 11,854 | 17,424 | 13,388 | 12,688 | 124,375 | 21,201 | 145, 576 
1044. A 74,175 2,753 | 14,780 | 19,686 | 13,869 | 13,400 | 138, 663 ; 158, 727 
e A 68 2,594 | 14,203 | 18,980 | 12,875 | 13,209 | 130,470 | 17,416 | 147,886 
TCC osea 64, 702 1,447 | 13, 16,021 | 14,173 | 11,833 | 122,059 | 16,611 | 138,670 
AA 85, 931 2,980 | 14,648 | 17,902 | 17,702 | 16,920 | 156,083 | 18,353 | 174, 436 
1948—— -_- ; 4,360 | 18,304 | 16,788 | 20,638 | 17,068 | 164,664 | 16,216 80, 

1949...............- 12, 423 4,040 | 14,865 | 11,238 | 17,821 | 20,321 | 140,708 | 12,944 | 153,652 
19500 94, 161 4,603 | 18,059 | 11,630 | 28,948 | 25,679 | 183,170 | 15,529 | 198, 699 
511; 8 101, 746 5,811 | 23,174 | 10,362 | 33,840 | 46,497 | 221,430 | 18,580 | 240, 010 
7 ta ; 3,723 | 19,296 | 11,738 | 31,321 | 45,205 | 208,619 | 18,646 | 227, 265 
1053 AAA 101, 001 4,002 | 18,312 | 11,988 | 36,805 | 50, 386 ; 19,265 | 241,759 
E A 8 , 91 ; 16,115 | 12,156 | 43,104 | 36,143 | 214,037 | 18,727 | 232,764 
1838 114, 538 7,443 | 17,656 | 11,400 | 49,332 | 52,051 | 252,420 | 20,295 | 272, 715 
1056... a 124, 858 9,535 | 15,064 | 10,223 | 56,937 | 51,437 | 268,054 | 24,311 | 292, 365 
fisio la 133,844 | 14,389 | 14,282 63,678 | 44,760 | 279,259 | 24,768 | 304,027 
5 ----- 115,321 | 18,142 8, 793 6,768 | 52,735 | 38,394 | 240,153 | 18,882 | 259,035 
1069: EE 126, 836 | 27,453 8, 935 7,305 | 66,951 | 14,058 | 251,538 | 18,249 | 269, 787 
1960................ 136, 633 | 30,741 | 11,012 7,001 | 66,251 1,006 | 255,030 | 18,139 | 273,169 

PERCENTAGE CLEANED 

1188 UR 43. 5 1.6 7.1 16.8 7.0 7.8 83.8 16.2 100.0 
1939 88 46. 6 1. 8 7. 5 16. 1 5. 9 7. 4 85. A 14.7 100. 0 
1940 46. 0 2. 3 7. 6 15. 9 6. 5 7. 0 85. 3 14. 7 100. 0 
104) os 45. 3 2.2 7.0 14.4 7.9 8.6 85. A 14.6 100.0 
19422 8 47. 0 2.2 7. 4 13.1 8.8 7.3 85.8 14.2 100.0 
1943. 45. 4 2. 0 8.1 12.0 9.2 8.7 85. 4 14. 6 100. 0 
J044. s oro ud 46. 7 1.8 9.3 12.4 8.8 8.4 87.4 12. 6 100. 0 
1045 cen eene Ge 46. 4 1.8 9. 6 12. 8 8.7 8.9 88.2 11.8 100. 0 
e 8 46. 7 1.0 10.0 11.6 10. 2 8.5 88.0 12.0 100. 0 
AS 49.3 1.7 8.4 10.3 10.1 9.7 89. 5 10.5 100.0 
1948 “' 48. 4 2.4 10.1 9.3 11.4 9.4 91.0 9.0 100. 0 
199 47.1 2. 6 9.7 7. 3 11. 6 13. 3 91. 6 8. 4 100. 0 
19850 47. 4 2. 4 9.1 5. 8 14. 6 12. 9 92.2 7. 8 100. 0 
1051... SZ et Se 42.4 2.4 9.7 4.3 14.1 19. 4 92.3 7. 7 100. 0 
ö 8 42. 8 1. 6 8. 5 5.2 13. 8 19. 9 91. 8 8.2 100. 0 
1983öüü s 22. 22 41.8 1.6 7.6 4.9 15.2 20. 9 92.0 8.0 100.0 
1954 42. 8 3. 0 5. 7 3. 9 21. 8 17. 9 95.1 4. 9 100. 0 
1055. .... — 42.0 2.7 6.5 4.2 18.1 19.1 92.6 7.4 100.0 
1956 42. 7 3. 3 5. 1 3. 5 19. 5 17. 6 91.7 8. 3 100. 0 
TT EE 44. 0 4. 8 4.7 2. 7 21. 0 14. 7 91. 9 8.1 100.0 
1058 ae ae 44.5 7.0 3.4 2.6 20.4 14.8 92. 7 7.3 100.0 
198899 . 47.0 10.2 8.3 2.7 24.8 5.2 93.2 6.8 100.0 
1000. . er 50.0 11.3 4.0 2.8 24.8 .3 93. 4 6.6 100.0 


1 1,826,000 net tons, 0.7 percent, was cleaned by flotation in 1960; data for other years not available, 
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TABLE 48.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States by underground, strip, and auger mining 


Underground mines Strip mines 
Year Total Cleaned Total Cleaned 
production production 
(net tons) (net tons) 
Net tons Net tons Percent 
OG is 349, 550, 972 194, 934, 599 55.8 105, 448, 569 46, 202, 508 43.8 
111111. A EE 289, 112,031 | 184, 372, 053 63.8 98, 134, 250 47, 772, 295 48. 7 
7. SA 343, 465, 239 | 217, 199, 126 63.2 | 115, 092, 769 54, 423, 341 47.3 
190560 EES 365, 774,043 | 232, 231, 914 63.5 | 127,055, 382 58, 271, 513 45.9 
1 8 360, 649,141 | 242, 981, 446 67.4 | 124, 108, 538 59, 317, 324 47.8 
/ 286, 884, 198, 710, 828 69.3 | 116, 241, 787 58, 932, 257 50. 7 
1059. EE 283, 433,655 | 203, 829, 017 71.9 | 120, 953, 334 64, 417, 972 53. 3 
/, na uy S 284, 888,310 | 205, 804, 076 72.2 | 122, 629, 664 66, 356, 125 54.1 
Auger mines Total, all mines 
Total Cleaned Total Cleaned 
production production 
(net tons) (net tons) 
Net tons Net tons Percent 
1 EE EEN 2, 290, 908 621, 470 27.1 | 457,290,449 | 241,758,577 52.9 
(lr DEE 4, 460, 019 619, 675 13.9 | 391,706,300 | 232, 764, 023 59. 4 
A 8 6, 075, 400 1, 093, 017 18.0 464, 633, 408 272, 715, 484 58. 7 
198533 8, 044, 652 1, 861, 957 23.1 | 500, 874, 077] 292, 365, 384 58. 4 
CTT SS 7, 946, 237 1, 728, 424 21.8 | 492,703,916 | 304, 027, 194 61.7 
A 7,319, 1, 391, 766 19. 0 410, 445, 547 259, 034, 851 63.1 
/// ler eunte 7, 640, 513 1, 539, 698 20. 2 412, 027, 502 269, 786, 687 65. 5 
1960 AAA 7, 994, 373 1, 008, 493 12.6 | 415, 512,347 | 273, 168, 694 65. 7 
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TABLE 49.—Mechanical cleaning at bituminous coal and lignite mines in the 
United States, 1960, by States and by underground, strip, and auger mining 


(Net tons) 
Underground mines Strip mines 
State Cleaned Cleaned 
Total Total „9h77 
production production 

echanically | Percent Mechanically | Percent 
Alabama 10, 365, 340 9, 848, 874 95. 0 2, 558, 414 1, 676, 714 65. 5 
S e aise ohhh AA 655, 489 338, 682 51.7 

Arkansas 112, 774 (1) (1) 296, 425 (1) (1) 
Colorado.................- 2, 014, 437 2 863, 506 2 28. 5 692, 849 2 202, 135 - 220.4 
O AM 23, 306, 901 19, 697, 651 84. 5 22, 670, 585 21, 987, 118 97.0 
Indiana..................-. 4, 752, 902 3, 638, 361 76. 6 10, 784, 967 7, 801, 044 73.2 
Kansgs s & 3, 3 — 8 884, 690 823, 035 93. 0 
Kentucky..............--. 44, 468, 474 28, 725, 238 64. 6 19, 672, 192 15, 917, 170 80. 9 
Missouri.................. 88, 27 17, 795 20.2 2, 801, 937 1, 904, 104 68.0 
Montana (bituminous)... 104, 727 4, 582 4.4 8, 031 3, 780 47.1 
New Mexico.............- 249, 762 203, 489 81.5 4,00 // EE 
NA 9, 206, 400 6, 759, 432 73.4 23, 883, 289 8, 411, 740 35.2 
Oklahoma 247, 568 124, 252 50.2 1, 093, 965 305, 987 28. 0 
Pennsylvania 44, 070, 560 35, 527, 636 80. 6 20, 875, 533 4, 481, 653 21. 5 
Utah... ee 8 4, 954, 693 3, 370, 544 AE AE DE EE 
Wells 25, 819, 830 13, 256, 591 51. 3 1737/0, 804 ß 
Washington 211, 968 207, 184 97. 7 „177 16, 177 100. 0 
West Virginla ` 109, 209, 989 83, 512, 692 76. 5 6, 754, 001 2, 396, 786 35. 5 
Wyoming 31 0, 812 46, 249 14.9 „/// cesses A 
Other States 3 4, 422, 333))/;ö 0 us 5; 861, s; co cs; GENEE 
Pot! 8 284, 888,310 | 205, 804, 076 72.2 | 122, 629, 664 66, 356, 125 64.1 
Auger mines Total, all mines 
Cleaned Cleaned 
Total 

production Production | 

Mechanically | Percent Mechanically | Percent 
Alabama 86, 893 86, 893 100. 0 13, 010, 647 11, 612, 481 89. 3 
JEI˙7) .... ök g ß E 22, 471 338, 682 46. 9 

III ³⁰Ä¹Ü.A .. y ⁰kts A 409, 199 (1) (1) 

Colórado AA AA ee) os See eee Su u 2225 3,607,286 | 21,065, 641 2 26.5 
II AI ß acum 45, 977, 486 41, 634, 769 90. 7 
ipei AA AA 15, 537, 869 11, 529, 405 74.2 
LACARRA AAA A AA 888, 274 823, 035 92.7 
Kentucky. ........-.--... 2, 705, 826 98, 253 3.6 66, 846, 492 44, 740, 661 66. 9 
ee AO ß ee 2, 890, 210 1, 921, 899 66: 5 
Montana (bitimunous)-... l 112, 758 8, 362 7. 4 
h ⁰„⅛mmD Sr ß 8 294, 762 203, 489 69. 0 
ODIO. ˙·AA Sa nsn 867, 083 45, 630 5. 3 33, 956, 772 15, 216, 802 44. 8 
Gino 1, 341, 533 430, 32.1 
Pennsylvania............. 479, 172 22, 406 4.7 425, 40, 031, 785 61.2 
r DEE AA A 4, 954, 693 3, 370, 544 68.0 
Virginia 647, 201 20, 800 3.2 27, 837, 895 13, 277, 391 47.7 
Washinf de n.. 228, 145 223, 361 97.9 
West Virginla 2, 980, 287 734, 421 24.6 | 118, 944, 277 86, 643, 899 72.8 
Wyoming JJ Eer II 96 46, 24 2.3 
Other States 3. rr A 10, 502, A WEE 
Ot EE 1,994, 373 1, 008, 493 12.6 | 415,512,347 | 273, 168, 694 65. 7 


1 Included in Colorado. 
3 Includes Arkansas 


? Includes Arizona, Georgia, Iowa, Maryland, Tennessee, and lignite from Montana, N orth Dakota, 


and South Dakota. 
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MECHANICAL CRUSHING 


TABLE 50.—Mechanical crushing of bituminous coal and lignite at mines in the 
United States ! 


Percentage Percentage 
Number of produc- Percentage | of production 
of mines Coal tion crushed of total mechanically 
Year crushing crushed at mines production cleaned at 
coal (net tons) |. where crushed mines where 
crushin crushing 
is done is done 


1! 8 716 35, 251, 061 19.3 7.7 (2) 

ee 814 66, 460, 564 29. 6 10.8 (2) 

E 830 70, 936, 898 32. 4 12.3 (2) 

1996 E 851 66, 663, 732 31.8 12.5 39. 9 
1 D 904 88, 985, 858 35. 7 14.1 41.4 
! € —À 995 91, 564, 311 36. 6 15.3 42.1 
[oo —————— 1, 120 77, 927, 691 39. 0 17.7 47.3 
1). 6 1,210 | 101, 594, 731 40.1 19.7 50. 6 
; E 1,374 | 118, 663, 712 39. 6 22. 2 54.8 
1; 1,325 | 108, 102, 158 40. 5 23. 2 59. 6 
11k 8 1, 239 116, 493, 415 42. 5 25. 5 62. 7 
[o c— A E 982 | 122, 288, 369 51.8 31.2 69. 8 
1955 —————"—— da 1,225 | 161, 470, 318 52. 8 34. 8 68. 4 
A A 1,370 | 172, 389, 802 54.6 34. 4 68.0 
LL ———Á—— 1,452 | 173,098,257 52. 5 35.0 70.5 
1333... 1, 359 146, 749, 108 53. 8 35. 8 74. 5 
lt E u 22 A 1,393 | 151,225, 633 51.9 36. 7 74.3 
199. ³⁵³ ( 1,348 | 160, 875, 418 55.1 38. 7 74.3 


1 Data not available for 1941-43. Lignite and Virginia semianthracite mines are not included in 1940-49. 
2 Data not available. 
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JJ Data not available for 1941-43. 
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IT 
FIGURE 11.—Percentage of total production of bituminous coal and lignite crushed 
at mines in the United States, 1940 and 1944-60. 


COAL—BITUMINOUS AND LIGNITE 


113 


TABLE 51.—Mechanical crushing of bituminous coal and lignite at mines in the 


United States by States 


Percentage of 

Number of Coal crushed production Pereentage of 

mines crush- (net tons) crushed at total produc- 

State ing coal mines where tion crushed 

crushing is done 

1959 1960 1959 1960 1959 1960 1959 1960 
Alabama 26 30 | 6,522,634 | 6, 451, 821 68. 4 62. 0 54. 6 49. 6 
Alaska 8 6 452, 013 416, 243 68. 5 98. 6 68. 5 57. 6 
Mons... 1 1 3, 923 3, 8 90.7 95. 6 53. 9 69.1 
Arkansas._...... 522.5 2522 12 11 354, 089 319, 416 95.2 99. 6 80. 4 78.1 
Colorado.................... 50 44 | 1,549,780 | 1,592,168 61.0 67.3 47.0 44.1 
une... 75 18, 651, 330 | 18, 912, 562 45.6 45.4 41.0 41.1 
ee 34 32 „812 8, 197, 57. 0 54. 8 54. 0 52. 8 
e eect cani 24 23 773, 874 722, 773 83. 1 76. 9 65. 6 67.7 
ehn 4 4 502, 633 586, 892 98.5 99.1 65.1 66.1 
Kentucyů 168 122 | 24, 677, 924 | 24, 382, 886 59.0 64.3 39. 3 36. 5 
Maryland 16 15 „441 268, 491 81. 6 78. 7 39. 8 35. 9 
Missouri 12 10 | 1,728,344 | 1,078, 549 70.3 58. 2 62. 9 37.3 

Montana: 

Bituminou s 5 7 54, 600 41, 564 48.1 47. 9 35. 8 36. 9 
ETag %„„ ...t ꝶ A A EE 
Total Montana 5 7 54, 600 41. 564 48.1 47. 9 15. 8 13.3 
New Mexico 6 4 105, 501 250, 643 88.1 94.1 71.0 85.0 
North Dakota (lignite) 13 12 | 1,140,894 | 1,239,758 93. 9 66.5 47.8 49.1 
OMO EE 138 131 | 13,294,292 | 13,094, 162 47.2 51.6 37.9 38. 6 
Oklahoma 10 12 1, 355 810, 80 89.1 89. 4 57.8 60. 4 
Pennsylvania. 359 328 | 28, 894, 657 | 31, 356, 577 60. 5 66. 9 44.2 47.9 
South Dakota (lignite )) 1 1 5, 000 5, 858 22.6 28. 6 22.6 28. 6 
Tennessee 19 25 541, 969 720, 958 64.8 51.5 9.2 12.2 
[Ish ro zp; E 88 39 | 2,965,121 | 3,512,355 66.7 71.8 65.2 70. 9 
Virginia. ...----------------- 49 72 | 4,924,662 | 8, 704, 837 57. 4 61.6 16. 5 31.3 
Washington. ...............- 8 5 28, 726 41, 800 12.7 22.5 14.3 18.3 
West Virginia 308 320 | 33,390,317 | 36, 656, 275 40.1 44,4 27.9 30.8 
Wyoming..................- 9 11 | 1,452,842 | 1,500,575 84. 7 84.1 73.5 74.4 
Total: u u: uu pu z: zo 1,393 | 1,348 |151, 225, 633 |160, 875, 418 51.9 55.1 36. 7 38. 7 
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FIdURE 12.—Percentage of total bituminous coal and lignite treated for allaying 
dust at mines in the United States, 1940-60, by type of agent used. 


TABLE 53.—Treatment of bituminous coal and lignite at mines for allaying dust 
in the United States by States 


Percentage of 


Number of production Percentage of 
mines treating | Coal treated (net tons) treated at total produc- 
State coal mines where tion treated 
treating is done 

1959 1960 1959 1960 1959 1960 1959 1960 
ieee 3 8 62, 000 86, 150 26. 8 24. 6 0.5 0.7 
c 3 5 2, 130 5, 577 2. 8 11. 3 5 1. 4 
600 45 41 256, 422 258, 419 17. 8 18. 3 7. 8 7.2 
HUE oL BARAT OMA INR TES 75 80 | 4,917,588 | 4,917,042 12.3 11.4 10. 8 10. 7 
C 26 26 | 1,258,808 | 1, 208, 527 12.2 10.6 8.5 7.8 
PTT don ed 6 5 , 499 i 10.1 10.3 1.3 1.2 
> RO ES DU 2 2 32, 656 34, 626 5.2 4.4 4.2 3.9 
air. ER IAN 124 99 | 15, 344, 908 | 14, 933, 416 45.0 41.2 24. 4 22.3 
oca ii 5 3 23, 000 43, 919 55. 1 58. 2 2.7 5.9 
A MM 7 6 84, 324 83, 473 6.9 7.2 3.1 2.9 

Montana: 

Duma 7 8 25, 652 32, 784 20. 8 35. A 16. 8 29.1 
LIA EES 1 1 10, 000 12, 000 5.7 6.4 5.2 6.0 
Total Montana 8 9 35, 652 44, 784 11. 9 16.0 10.3 14.3 
North Dakota (lignite). ..... 15 18 742, 701 801, 091 92. 7 33. 6 30. 8 31.7 
EE 42 4 4, 718, 892 4, 665, 001 26. 8 30.8 13.4 13. 7 
DI ar RAE RNA 4 71, 259 67, 417 31.0 18.3 4.7 5.0 
EES, eebe soria ni 111 107 | 6,155,736 | 6,576,280 26. 2 27.8 9.4 10.1 
South Dakota (lignite)...... 1 , 850 5, 21.9 28. 6 21.9 28. 6 
— RS AA 3 1 6, 050 2, 000 5.1 4.7 1 on 
) J: 1 TAE EA CP 40 35 | 1,634,515 | 2,710, 114 48.1 68. 5 36.0 54.7 
Bi E IA 35 46 | 2,759,912 | 3,327, 432 30.0 27.5 9.3 12.0 
CCC AAA UE oros KR OW p .2 
West Virginia 174 197 | 16,308, 979 | 17, 595, 973 24.3 26.1 13.6 14.8 
e A 14 13 243, 817 239, 868 16. 9 16. 9 12. 3 11.9 
O ai 743 748 | 54,679, 698 | 57, 620, 295 25.6 26.0 13.3 13.9 
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THERMAL DRYING 


Because most of the bituminous coal produced in the United 
States is either sprayed with water underground to reduce the dust 
in mining, cleaned by wet methods, or subjected to wet screening 
in the tipple, the problem of removing surface moisture from the 
coal is vital. The moisture must be removed from bituminous coal 
for any one or a combination of the following reasons: (1) To avoid 
freezing difficulties and to facilitate handling the coal during ship- 
ment and transfer to the firebox; (2) to reduce the heat wasted in 
evaporation of surface moisture on the coal, thus increasing efficiency 
in burning; (8) to decrease transportation costs; (4) to improve the 
coal so that it may be used for specific purposes, such as producing 
coke and briquets; and (5) to facilitate drycleaning. 

Removal of surface water from fine bituminous coal usually pre- 
sents an individual problem at each preparation plant. Fine coal 
has a greater surface area per unit weight than coarse coal; therefore, 
its capacity for retaining moisture is proportionately greater. Re- 
moving water from coarse coal is relatively easy, but the problem is 
greater with coal that is 10-mesh or finer. * 

The two components of the total moisture content of wetwashed 
coal are inherent and surface moisture. Inherent moisture is present 
in the coal in the bed. Surface moisture is attached to the surface 
of the coal particles or retained in cracks and fissures other than 
capillary openings in the coal substance. 

There are three principal methods of removing surface moisture 
from coal: (1) Gravity drainage, (2) mechanical dewatering, and (3) 
thermal drying. Thermal drying is generally used on coals that 
cannot be readily dried by gravity drainage or mechanical means, 
such as screens, centrifuges, and filters. 

The annual reports of bituminous coal and lignite producers to 
the Bureau of Mines for 1957 included data on thermal drying for 
the first time. These and succeeding reports have included data on 
thermal drying only at the preparation plant and have not included 
thermal drying at powerplants or other industrial plants. 

Thermal driers have been arranged into six groups: (1) Rotary, 
(2) screen, (8) vertical tray and cascade, (4) continuous carrier, (5) 
suspension or flash (including fluidized-bed), and (6) multilouvre 
driers. A few producers did not furnish figures by type of equip- 
ment, and estimates were made for these plants. 

Each type of thermal drier has been designed to handle a definite 
range of sizes of coal. The sizes of coal most commonly reported as 
thermally dried in 1960 were by 0 inch and % by 0 inch. 

Table 55 compares, by States, thermally dried with mechanically 
cleaned bituminous coal. In nine States, mines that operated bitumi- 
nous coal cleaning plants in 1960 did no thermal drying. 

Thermal drying of bituminous coal by States in 1959-60 is shown 
in table 56. Bituminous coal thermally dried amounted to 38 million 
tons, or 9 percent of the total production in the United States. 


¢ Lyons, Orville R., Dewatering and Thermal Drying: AIME Coal Preparation, 1950, pp. 648-715. 
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TABLE 54.—Thermal drying of bituminous coal and lignite in the United States, 
by type of drying equipment 
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Number of Net tons thermally Percentage of 
thermal drying dried total 
Type of drier units 

1959 1960 1959 1960 1959 1960 
ROLY j aeu = A AA ĩ A 88 9 11 717, 948 771, 014 2.0 2.0 
zee p A E sd e EE 61| 571 7,458,410 | 7,205, 523 20. 9 19. 0 
Vertical tray and cascade. .................... 57 58 | 5, 682, 861 5, 023, 497 15.9 13.3 
Continuous carrier 5 6 ; 894, 304 2. 6 2. 4 
Suspension or flash, including fluidized-bed 60 63 | 11, 247, 701 | 12, 504, 527 31.4 33. 0 
Mannen aandag enei ru 55 57 | 9,734,894 | 11, 469, 532 27.2 30. 3 
rr ³ 8 247 252 | 35, 764, 736 | 37, 868, 397 100.0 100. 0 


TABLE 55.—Comparison of thermal drying of bituminous coal and lignite with 
mechanical cleaning at mines in the United States by States 


Total Number of Percentage 
number of | cleaning Production mechan- Thermally dried of cleaned 
cleaning | plants with | ically cleaned (net tons) (net tons) coal 
State plants thermal thermally 
drying dried 

1959 | 1960 | 1959 | 1960 1959 1960 1959 1960 
Illinois. ....---- 59 18 21 | 43, 410,877 | 41,684,769 | 4, 476, 607 10.3 13.1 
Indiana 20 18 11 11 10, 390, 104 | 11,529, 405 | 2, 289, 895 22.0 | 24.8 
Kentucky....-- 81 82 8 9 | 42,070, 715 | 44, 740,661 | 2,257,854 5. 4 6.0 
Gio 23 22 5 6 | 15, 897, 365 | 15,216,802 | 1, 693, 240 10.7 | 10.9 
Pennsylvania..| 89 85 12 9 | 38, 921,850 | 40, 031,785 | 3,766, 257 9.7 8.4 
Da 6 6 3 4 | 2,998,015 | 3, 370, 544 , 590 18.2 | 38.9 
Virginia 29 28 5 4 | 14, 030, 556 | 13,277,391 | 4,100, 214 29.2 | 27.2 
Washington.... 5 2 2 , 571 , 361 72, 000 96,000 | 31.2 | 43.0 
West Virginia..| 184 | 168 40 42 | 86, 523, 323 | 86, 643, 899 | 16, 564, 079 | 16,827,055 | 19.1 | 19.4 
Other States...| 60 6333 PA 15,313,311 | 16, 450, 0%0//f y lances 
Total. 555 | 535| 104 | 108 269, 786, 687 273, 168, 694 | 35, 764, 736 | 37,868,397 | 13.3 | 13.9 


TABLE 56.—Thermal drying of bituminous coal and lignite at mines in the 
United States by States 


Number of Percentage 
thermal drying | Grand total production Thermally dried of total 

units (net tons) (net tons) production 
State thermally dried 
1959 1960 1959 1960 1959 1960 1959 1960 
Illinois 44 50 | 45, 465, 616 | 45, 977, 486 | 4,476,607 | 5,471,849 9.8 11.9 
Indiana 30 31 14, 803, 501 | 15, 537,869 | 2,289,895 | 2, 857, 669 15. 5 18. 4 
Kentucky 13 15 | 62, 809, 849 | 66, 846, 492 | 2,257,854 | 2, 686, 688 3.6 4.0 
isos suwa awa 16 17 | 35,111, 980 | 33, 956, 772 | 1,693,240 | 1, 655, 739 4.8 4.9 
Pennsylvania 27 25 , 947, 088 | 65, 425, 265 , 766, 257 | 3,353,139 5.8 5.1 
¡AR 3 4 | 4,544,557 | 4, 954, 693 544, 590 | 1,309, 832 12.0 26. 4 
Virginia 19 18 | 29, 768, 840 | 27,837,895 | 4, 100, 214 | 3, 610, 426 13.8 13.0 
Washington 3 3 242, 318 228, 145 72, 96, 000 29. 7 42.1 
West Virginia 92 89 119, 692, 129 |118, 944, 277 | 16, 564, 079 | 16, 827, 055 13.8 14.1 
Other States.........|-.------|---.-.-. 34, 241, 624 | 35, 803, 453 |.-..........]...-.---....|.---.--.|.------- 
Total. 247 252 |412, 027, 502 |415, 512, 347 | 35, 764, 736 | 37, 868, 397 8.7 9.1 
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PRODUCTION BY STATES AND COUNTIES 


Detailed production and employment statistics are own. in table 57 
for each coal-producing county in the United States from whichíthree 
or more operators submitted reports for 1960. Statistics on counties 
with less than three reporting producers have been combined$with 
data for “Other counties” to avoid disclosing individual figures, 
except when the Bureau has been granted permission to¥publish 
statistics separately. Production of mines on the border between 
two States has been credited to the State in which the coal was mined 
rather than to the State in which the tipple was located. If the coal 
was mined in both States, the tonnage was apportioned accordingly. 

Bituminous coal and lignite were mined in 26 Statesfand 327 
counties. As soft coal is the source of a large part of the economic 
activity in many counties, the key items pertaining to the industry 
are published by counties and are useful in analyzing potential 
markets. These key items are (1) method of shipping the coal, (2) 
value, (3) number of men working daily, (4) days worked, and (5) tons 
per man per day. 

The most striking fact illustrated by the following table is the wide 
variation among several counties in the same State, not only in pro- 
duction but also in average value and average tons per Man per day. 
The differences in average value are due to quality of coal, method of 
mining, method of transportation, or market conditions. The 
differences in output per man per day are caused mostly by physical 
conditions, mining methods, and extent of mechanization. 


TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties 


Production (net tons) 


of tons 
County Shipped man- per 
by rail | Shipped | Used at | Total days man 
or by truck | mine? worked Ë 
water 1 ay 4 
ALABAMA 
DDD EEN 15,179] | 4,600|.........- 19, 839} $4.57 81 107 3, 318 5. 98 
Blount...........- 70, 484 90, 204|.........- 6. 20 55 206 11, 344| 14.17 
Cullman 49, 680 17, 256] -...-.-.-- 66, 936 6. 20 155 8, 371 8.00 
Jackson e i 5.01 10 110 1, 100 7. 38 
Jefferson 7, 684, 939] 245, 751 14, 004| 7, 944, 694 7.63) 4,875 213| 1, 039, 765 7. 64 
arion 118, 565 89, 673 —— ` 208, 238 5. 96 19 47, 646 4. 37 
Shelby. , 50, 746|-.-...--.-- 57, 546 6. 73 201 17, 076 3.37 
Tuscaloosa 699, 535 1,288] 701,323] 4. 26 4 141| 63,815] 10. 99 
alker........... 2, 259, 750 62, 070| 1, 993, 587| 3, 715, 407 6.76 1,568 193} 303,339 12. 25 
Winston 63, 927 63, 927 127. 854 4. 50 32 218 6, 18. 29 
T 


otal 
Alabama.. 10, 968, 859 632, 909] 1, 408, 87913, 010, 647 7. 10 7, 405 203 1, 502, 763 8. 66 
ALASKA 


Total 


Alaska....| 716, 585 2, 938 2,948; 722, 471 $8.75 53, 626} 13. 47 


7 251 


See footnotes at end of table. 


120 MINERALS YEARBOOK, 1960; 


TABLE 57.— Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 
Aver- age Aver- Number] age 
age |number| age of tons 
County Shipped value | of men number] man- per 
by rail | Shipped | Used at | Total per | work- of days] days man 
or by truck | mine? ton 3 ing worked] worked per 
water 1 | daily dayi 
ARIZONA 
Coconino 1558111! 1. 531| $10. 50 11 160 1, 760 87 
Navajo 399800 5 3, 995 10. 50 7 139 970 4.12 
Total 
Arizona 5. 526 5, 526 10. 50 18 152 2, 730 2. 02 
ARKANSAS 
Franklin T4 er AAA AA 117, 127 $6. 67 20 234 4,689| 24.98 
Johnson 112; 805 EE D 112, 805 7. 88 127 98 12, 429 9.08 
Logan (5) (5) 8 (5) (5) (5) 8 6 (5) 
| 1) 452 usce see (5) (5) 5) (5) (5) (5) (5 5) (5) 
Sebastian......... 94, 404 Ty 390]. oiseau 101, 754 8. 52 215 106 22, 854 4. 45 
Other counties. ARE] AAA E 77, 513 7. 45 80 110 8, 794 8.81 
Total 
Arkansas.] 401, 849 rE ns 409, 199 7. 61 442 110 48, 766 8. 39 
COLORADO 
Delta... 35, 755 33, 363 775 69, 893} $5.37 55 169 u, 307 7.51 
El Paso (5) d (5) (5) (5) 
Fremont 10, 129| 288, 848 50| 299, 027 3. 55 139 181 25, 125] 11. 90 
arfield - ---------|---------- 14, 7981__________ 14, 798 7. 50 24 161 3, 3.83 
Gunnison......... 220. 238 45, 552 4, 850 270, 640 5. 51 207 157 32, 451 8. 34 
Huerfano ` 13, 593 46, 759|_..-----.. 60, 352 6. 36 66 154 10, 160 5. 94 
Jackson........... $ (5) (5) (5) (5) (5) ) (5) 
La Plata 5, 798 24, 848|_.... 30, 646 4.17 27 180 4, 872 6. 29 
Las Animas......- 668, 143 20, 471 2, 9844 697, 598 9. 25 947 156} 147, 796 4. 72 
AN EN 15, 040 92, 157| 107, 197 5. 46 14, 198 7. 55 
Motffat...........- (5) 5 (5) (5) 8 (5) (5 8 
Montrose (5) (5) (5) (5) (5) 5) (5) d (Š 
EE (5) 5 (5) (5) (5) (5) (5) 5 (5) 
Rio Blanco... ....|........-- 11.10612 e 11, 106 4. 99 196 1, 178 9. 43 
Routt............- 428, 620 38, 069 826 467, 515 4. 03 108 197 21, 309| 21. 94 
Weld............- 514, 765 218, 205 8, 535 741, 505 4. A4 250 217 54, 283 13. 66 
Other counties. 638,091] 198. 907 11| 837. 009 6. 39 273 226 61, 5944 13. 59 
Total Colo- 
rado 2, 535, 132] 961. 9666 110, 188] 3, 607, 286 5. 851 2, 170 178 386, 137 9. 34 
GEORGIA 
Walker | IO | 4, ns 8 | 4, ns $5. 00 | 12 al 2, >| 1.84 
ILLINOIS 
Adams 37, 400 220 37, 620 $7.13 16 172 2, 748 13.69 
Bureau (5) (5) (5) (5) (5) (5) (5) 5) (5) 
Christian 5 (5) (5) (5) (5) (5) (5) 5) (5) 
Clinton..........- 15, 901 84, 757 14, 477 65, 135 4. 20 124 169 21,011 3.10 
Douglas (5) 5 (5 (5 (5) (5) (5) (5) (5) 
Franklin.......... (5) (5) (5) (5) (5) (5) (5) (5) (5) 
Fulton 4, 944, 9588 387, 387 11, 812] 5, 344, 157 4. 15 816 256| 208, 987 25.57 
Gallatin ...----- 48, 433 37, 918 500 86, 851 3. 41 42 202 8, 472] 10. 25 
Greene 7500 2. sas 7, 062 5. 39 2 240 480 14.71 
Henry...........- (8) 5 (5) (5) (5) (5) (5) (5) (5) 
Jackson 1, 254, 006 56, 699 3, 9960 1, 314, 701 3. 84 307 243 74,662| 17.61 
Jefferson (5) (5) (5) (5) (5) (5) (5) (5) (5) 


See footnotes at end of table, 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 
Aver- age Aver- | Number | age 
age number] age of tons 
County Shipped value | of men number man- per 
by rail | Shipped | Used at | Total per | work- of days] days man 
or by truck} mine? ton 3 ing worked] worked per 
water ! daily day 4 
ILLINOIS—Continued 
Kankakee......... (5) (5) (5) (5) (5) (5) (5) (5) (5) 
Knox............. 2.220.839]... eo EE 2, 220, 339 4. 09 292 129 37,646 58.98 
Fan o 17, 443 17, 483 5.81 23 121 2, 779 6. 29 
Macoupin 295, 970 60, 2,159} 358,171 4.15 158 194 30, 587 11.71 
Madison — 57,638} 605, 4, 626 6467. 868 4.26 313 204 63, 850 10.46 
Menard 1... . 12, 970].........- 12, 970 5. 42 17 153 2, 594 5. 00 
Mercer 10, 200 17, 031|.........- 27, 231 5. 19 16 191 3, 063 8. 89 
Montgomery i (5) (5) (5) (5) (5) (5) (5) (5) 
Peoria. ........... 122,379| 310, 253 805 433, 437 5.11 120 198 23, 732| 18.26 
Perry 2, 673, 1124 152, 187 3, 990] 2, 829, 289 3. 63 274 287 78, 631] 35.98 
Randolph (5) $ (5) (5) (5) (5) (s) (5) 
St. Clair.......... 3, 324, 681| 1, 513, 961 4, 714| 4, 843, 356 8. 69 877 156 136, 563} 35. 47 
Raline............- 2, 907, 886 49, 275 7,953| 2,967,114 4. 05 718 204 146,580| 20.23 
Sangamon 98, 115 98, 515 4. 50 76 189 14, 340 6. 87 
Schuyler (5) (5) (5) (5) (5) (5) (5) (8) (5) 
ark. ulli 170,350|: xe sone EE 170, 350 4. 32 67 192 12. 896 13.21 
Vermilion 8, 229] 286, 659 3, 021] 1, 097, 909 4. 46 181 236 42, 627] 25.76 
Wabash..........|...--..-.- 15133 8 1,1 5.00 1 113 113 10. 03 
Washington 7, 878 23, 970 32, 513 4. 66 49 137 6, 704 4. 85 
iu! NIS (5) 5 (š) (8) (8) (5) (5) (5) 
Williamson. .....- 6,007, 986| 240, 882 10, 217| 6, 259, 085 3.99} 1, 350 2344 315,449) 19. 84 
Other counties 15, 575, 848| 1, 450, 611 60, 738017, 087, 197 4. 02] 3, 896 218} 861, 183 19. 29 
Total Illinois.|40, 445, 794] 5,401,359] 130, 333/45, 977, 486 4. 00 9, 735 215} 2,095, 703] 21. 94 
INDIANA 
Clay ASA 584, 889] 292, 342 2,204; 879, 525 $4.09 183 247 45,163] 19. 47 
Daviess...........|.-.-...-.- 38, (ill aao ue 88, 77 5.18 17 180 8,060| 12.67 
E ͤ 18, 050|.........- 18, 050 4.01 15 162 2, 426 7. 44 
Fountain. ........|].........- 11, 265 25 11, 290 6. 36 17 75 1, 289 8.76 
Gibson........... Š (5) 5 5 (5) (5) (5) (5) (5) 
Greene 1, 386, 639 67, 640 3, 687 1, 457, 966 4. 19 342 213 72, 771| 20. 03 
Knox. ............ E 58, 715 2, i 3. 92 311 196 ,824| 14.67 
Sen (5) (5) (5) 5) (5) (5) (8) (š) (5) 
Parko E A 20,026|.........- 5. 78 8 201 1, 6034 12. 49 
PB. 8 1, 771, 823 134, 625 1, 455 1, 907, 903 3. 86 375 245 91,785; 20.79 
Spencer (5) (5) (š) (5) (5) (5) 
Sullivan.......... 1,172,267| 214,102 3, 291| 1, 389, 660 4. 15 487 220| 107,380} 12.94 
Vermillion 23, 374 23, 374 5. 98 37 85 3, 155 7.41 
No 1, 575, 936] 217, 172 664, 980 2, 458. 088 4. 39 725 241 174, 936; 14.05 
Warrick..........| 5, 317, 901] 256, 069 5, 953} 5, 579, 923 3. 59 572 2344 133, 786 41. 71 
Other counties 658, 711 178, 219 24.099] 861, 029 4. 43 407 159 64, 13.27 
otal 
Indiana...|13, 298, 946 1, 530,370; 708, 553/15, 537, 869 3.96} 3, 496 218} 763,078} 20.36 
IOWA 
Appanoose 8, 555 48, 968 70¹ 58, 2244 $5.47 147 154 , 567 2. 58 
SO A E 2, 987|.........- 2, 987 5. 00 150 600 4. 98 
Lucas 19, 943 21, 747 41, 690 4. 06 19 292 5, 549 7. 51 
Mahaska.........| 182, 933 71, 873—— 806 3. 28 59 283 16,716} 15.24 
Marion 427, 666] 164, 4251 592, 544 3.50 147 224 898| 18.01 
onroe..........- , 822 22, 20 52, 807 8. 29 49 133 6, 523 8.10 
Van Buren 15, 869].........- 15, 869 5.25 10 180 1, 799 8.82 
Wapello..........|.......-.. 49, 089 8 49, 097 3. 58 23 242 5, 572 8. 81 
Total Iowa. 668,919] 397, 951 1, 154] 1, 068, 024 3. 60 458 201 92224 11.58 


See footnotes at end of table, 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) 


tons 

County Shipped per 
by rail | Shipped | Usedat | Total man 

or by truck | mine? per 
water ! day 4 


KANSAS 


Kansas...| 709, 428 1, 402] 888,274 
KENTUCKY 
Eastern Ken- 
tucky: 
Bell........... 1,284,234| 208,430 871| 1,493,535; $3.90 716 141| 100, 971 14. 79 
OV A 22 dose 25, 121 880 26, 00 4.77 16 244 3, 904 6. 66 
Breathitt..... 477, 244 75,730 707| 553,681 6. 08 265 231 61, 113 9. 06 
Garle ees 18, 600 18, 600 5. 15 25 149 9, 720 5. 00 
Clay.......... 817, 725 466, 148 248| 1,284, 121 3. 63 1, 162 170 197, 131 6. 51 
Gün ton 38, 4322 „432 4. 00 166 ; 4.73 
Elliott 16, 200 787 16, 987 3. 39 21 204 4, 290 3. 96 
Floyd......... 9, 969, 200 301, 801 6, 955| 4,278, 155 6. 00 2, 468 180 445, 448 9. 60 
Harlan , 023,180} 199, 614 12, 807] 6, 235, 601 5.61] 3, 164| 652, 042 9. 56 
Jackson 31, 584 94, 1422 125, 726 3. 47 250 104 25, 893 4. 86 
Johnson 196, 043 61, 49222 257, 535 3. 34 311 121 37, 596 6. 85 
Knott 976. 032 376, 360 1, 352, 392 3. 12 1, 049 121 126, 533 10. 69 
Knox. ` 182, 599| 60, 127 213 2242, 9390 3.43 8 72| 41, 489 5. 86 
Laurel 26, 689 83, 179 206 110,074 3. 44 167 103 17, 264 6. 38 
Lawrence 44, 808 44, 808 3. 43 55 127 6, 977 6. 42 
3 26, 146 28, 194 ——— 54, 340 5. 07 57 186 10, 615 5. 12 
Leslie 1, 911, 048 378, 089 1, 654 2, 290, 791 4. 42 1, 546 162 250, 040 9. 16 
Letcher 3, 752, 1811 475, 709 16, 942| 4, 244, 832 5. 511 1, 970 174| 342,939} 12. 38 
McCreary.... 404, 422 112, 704]|........... 517, 126 3.79 1 262 57, 963 8. 92 
Magoffin...... 51, 174 22, 000} ...-.----- 73, 174 1. 96 65 96 6, 11. 76 
Martin 33, 2, 0000 — 35, 053 3. 40 54 88 4, 769 7.35 
Menifee 1, 300 — 1, 300 5. 15 46 3 4. 00 
Morgan 37, 669 23 37, 692 3. 41 143 51 7, 229 5.21 
Owsley..-...-| 124,800 T2501 ccce 126, 550 4. 03 95 8, 758| 14.45 
Perry 4, 288, 192 149, 170 3, 737 4, 441, 099 4. 37 1, 955 188 366, 822 12. 11 
Pike . 6, 751, 903] 864, 522 13, 061 7, 619, 486 4. 611 3, 747 168| 628, 906 12.12 
Pulaski 70, 703 83, 0011I .. 153, 704 4. 02 101 159 16, 082 9. 56 
Rockeastle.... 30,588| |. 8,000|.......... 38, 588 9. 77 148 6, 830 5. 65 
ayne.....-.|-.- ` 9, 057|---------- 9,057] 6.31 7 194 1,360| 6.66 
Whitley...... 370, 4411 152, 728 2111 523,380 3. 53 604 170 102, 905 5. 09 
ITT EE 15,120 (Diales 15, 125 5.00 23 158 3, 4.17 
Total East- 
ern Ken- 
tucky..... 31, 799, 380| 4, 401, 202 59, 302/36, 259, 884 4. 84] 21, 738 163 3, 547, 8888 10. 22 
Western Ken- 
tucky: 
Butler- A A 213, 552 213, 552 4. 50 83 160 13, 250 16.12 
Caldwell 45, Sahl leen 45, 3.00 19 201 3,824| 12.00 
Christian 70,348|_________. |... 70, 348 5.75 36 130 4,690} 15.00 
Daviess_______ 784, 545| 183, 1622 967, 707 3. 47 88 282 24, 822 38.99 
Hancock. 118, 311|.........- 118, 311 3. 26 39 152 5, 916 20. 00. 
Henderson 292, 9,0811 301, 209 3. 19 165 208 34, 385 8. 76 
Hopkins...... 11,422,617| 395, 692 232/11, 818, 541 3. 60 2,758 209 576, 117 20.51 
MoLean. .....|.........- 58,000|.........- 58, 000 3. 26 19 204 3.867 15.00 
Muhlenberg..| 9,843,240| 73, 077 2,342| 9,918,659| 3.32] 1,424 224| 318, 368 31. 15 
Ohio —— . 3, 200, 269 38,9777 2 3, 239, 246 3. 29 32 236 77, 279 41. 92 
Union........| 2, 812, 361 20, 066 349| 2, 832, 776 3. 98 708 234 165, 557 17.11 
Webster......| 980,030 22, 344|.........- 1, 002, 374 3.22 234 203 47,535| 21.09 
Total West- 
ern Ken- 
tucky..... 29, 159, 295| 1, 415, 309 12, 004/30, 586, 608 3.49| 5, 901 216| 1, 275, 610 23. 98 
Total Ken- 


tucky. . 60, 958, 675| 5, 816,511 71, 306/66, 846, 492 4. 22] 27, 639 175| 4, 823, 498 13. 86 


See footnotes at end of table. 
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TABLE 57.—Production, value. men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 


Aver- | age | Aver- | Number | age 
age inumber| age of tons 
County Shipped | value | of men number] man- per 
by rail | Shipped | Used at Total per | work- of days] days man 
or by truck | mine? ton š ing |worked| worked er 
Water! daily ay 4 
MARYLAND 
Allegany 55, 202 142, 897 20 198, 119} $3.91 210 147 30, 894 6. 41 
Garrett 246, 5111 303, 204 —— ---| 549, 715 3. 68 362 166 60, 134 9. 14 
TotalMary- 
land...... 301, 713| 446, 101 20 747, 834 3. 74 572 159 91, 028 8. 22 
MISSOURI 
Ada... 46, 236 578 46, 814 $4. 71 67 166 11. 093 4.22 
Barton 117, 992 15, 912 166 134, 070 4. 83 56 251 14, 068 9. 53 
Batos AAA K 8 1, 042|---------- 1, 042 6. 00 3 86 259 4. 02 
Callaway (5) Š (5) 8) (5) (5) 5) (5) (5) 
Th EE E 11, 658|.........- 11, 658 5. 50 8 191 1, 528 7. 03 
DG. WEG , 000] -.... 16, 000 5. 19 10 278 2, 788 5. 75 
Harrison..--------|---------- EEN 2,016 4.31 8 195 1,563 1.29 
r 722, 194 21, 729 712, 160 1, 456, 083 4.03 159 263 41,866} 34.78 
Lafayette. 8. 792 61 8, 853 7. 15 34 200 6, 810 1.30 
Iii; EE 0 1, 275 4. 31 2 180 3 3. 54 
Putnam (5) (5) (5) () (5) (5) 5 (5) 
Ralls occ cesses 8 3. 365 ------ 3. 365 6. 12 7 159 1, 111 3. 03 
Randolph 560, 123 47. 418 — 607, 541 4.59} 1,307 107] 140, 138 4. 34 
St. Clair ó (5) 6 (5) (5) (5) (5) 
Vernon (5) (3) (5) 5) (5) (5) (5) 5 (5) 
Other counties. 337, 347“ 263,723 423] 601, 493 4, 45 178 247 44,049} 13.66 
Total Mis- 
sourl...... 1,737, 656) 439, 166 713, 388| 2, 890, 210 4.31| 1, 839 144| 265, 628 10. 88 
MONTANA 
Bituminous coal: 
lane; 3, 900 67 3, 967 $8.01 5 250 1. 251 3. 17 
Carbon (5) (5) (5) 5) (5) (5) (5) (5) 
Cascade 5 5) (3) 5 (5) (5) (5) ó (5) 
Musselshell 56, 120 34, 673 1, 956 92, 749 6. 78 89 158 14, 032 6. 61 
Rosebud — 1... . e 3. 341 5. 25 4 221 4 3. 78 
Other coun- 
S 2,731 9,90 ——ÿn 12,701 7. 62 15 177 2, 653. 4.79 
Total bitu- 
minous e 
coal 58, 851 51, 884 2, 023 112, 758 6. 87 113 167 18, 820 5. 99 
Lignite 
Custer (5) (5) (5) (5) (5) (5) (5) (5) (5) 
Dawson......| (5) (5) (5) (5) (5) (5) (5) (5) (5) 
Richland (š) (5) (5) (5) (5) (5) (5) (5) (5) 
Sheridan......|.......-.- 6, 041 6, 086 3.74 159 952 6. 39 
Other coun- 
ties 186, 786 1, 49Àdl cci sts 194, 579 2. 01 26 166 4, 3111 45.14 
Totallignite.] 180,786 13, 834 45| 200, 665 2. 06 32 164 5, 263 38.13 
Total Mon- | | 
tana 245, 637 65, 718 2, 0688 313, 423 3. 79 145 166 24,083] 13. 01 


See footnotes at end of table. 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 
Aver- age Aver- | Number | age 
age number] age of tons 
County Shipped value | of men number] man- per 
by rail | Shipped | Used at Total per work- Jof days| days man 
or by truck ei ton 3 ing |worked| worked per 
water ! daily day 1 
NEW MEXICO 
Colfax...........- 203, 272 8, 625 217| 212, 1144 $6.10 134 188 25, 132 8. 44 
McKinley........ 40, 000 29, 539 45 69, 584 b. 44 54 192 10, 348 0. 72 
Rio Arriba........ 4, 502 2, 896|.......... , 998 5. 58 12 161 1, 932 3.83 
Sandoval.........|.......... 1,457|-----.---- 1,457 6. 50 5 146 729 2.00 
San Juan 4, 209|.........- ; 5.75 18 133 2, 301 1.76 
Total New 
Mexico...| 247,774 406, 726 202| 294,762 5. 93 223 182 40, 532 7.27 
NORTH DAKOTA (LIGNITE) 
Adams 11, 645 142 11, 787 $3.80 8 174 1, 393 8. 46 
Bowman 147, 279| -.....-.....| .---.--.-- 147, 279 1. 74 15 189 2,842| 51.82 
Burke............ 12, 934 26, 031 67,035| 406, 600 2. 27 52 240 12, 488} 32.56 
Burleigh..........|.......... 14,13 4, 132 3. 33 3 206 6180 22. 87 
Divide 196, 764 980 227, 720 2. 57 53 184 9, 740 23. 38 
Ill! EE 5, 693 100 , 793 3. 00 3 260 780 7.43 
E A . e 21, 181 3. 03 5 154 770 27.51 
Hettinger 5, 000 —— 5, 000 3. 30 13 48 627 7. 97 
MeLean n 22, 616 53, 283 200 76, 099 3. 33 24 151 3,627| 20.98 
Mercer . 924,143 93, 944 952 1, 019, 039 2. 18 95 219 20,792} 49.01 
Morton — 21,844|.......... 21,844 2. 50 12 146 1,756| 12.44 
CUE AAA EE , 748) -.-.---.-. 8, 748 2. 25 5 170 849; 10.30 
/ ·o·¹ww--- A 75, 224|.........- 75, 224 1. 95 7 169 1,186 63.43 
Ware 258, 060 97, 280 126,766} 482,106 2. 33 45 235 10, 577 45. 58 
Williams „403 — ` 2, 4. 71 3 110 329 7. 30 
Total North 
Dakota .] 1, 861, 796 467, 964] 195, 195 2, 524, 955 2. 29 343 199 68,374| 36.93 


Athens 94, 019 
Belmont 5, 813, 510 
Carroll : 
Columbiana...... 81, 576 
Coshocton........ 252, 233 
Gallía............. , 026 
Guernsey 181, 383 
Harrison 5, 444, 013 
Hocking..........|.........- 
Holmes 14, 128 
Jackson .. ` 30, 
Jefferson 1, 948, 183 
wrence........- 90,1 
Mahoning. .......|.-.--..... 
Meigs............- 153, 300 
organ...-..... dE 
Muskingum...... 10, 243 
Noble. 978, 167 
Perry .---..-------- 1,107,850 
Porte 8 
1 A A 
Tuscarawas....... 325, 211 
Vinton...........- 48, 597 
Washington 
Wayne 


1, 107 
1, 340, 696 


Soe. go go go BI PO O go g go go go g Si go go g go go RN 
SE KEES EE 


178 35, 450 
195 307,901 
231 40, 687 
243 83, 993 
249 85, 254 
193 52, 271 
207 24, 272 
218| 394,311 
137 0, 977 
164 b, 414 
228 28, 213 
217| 181,551 
220 19, 027 
237 53, 498 
112 14, 900 
249 63, 108 
218 89, 035 
260 45, 257 
189 65, 653 
275 6,058 
247 38, 601 
218} 170,622 
200 28. 855 
220 12, 965 
264 9, 509 


a Up ue 378, 533012, 470, 646| 4, 107, 593133, 956, 772 


85 
e 


See footnotes at end of table. 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 
Aver- age Aver- | Number | age 
age |number| age of tons 
County Shipped value | of men number] man- per 
by rail | Shipped | Used at | Total per | work- of days] days man 
or by truck | mine? ton 3 ing |worked| worked ge 
water 1 daily ay 4 
OKLAHOMA 
Craig............. 52. 140 24, 734 76, 8744 $4.17 17 222 3, 832] 20. 06 
Haskell........... 327, 719 , BIj- 329, 006 7. 55 119 166 19, 7471 16.66 
Le Flore 107, 597 2, 645 92 110, 334 9. 13 159 167 26. 571 4. 15 
Melntosh. (5) 5) (5) (5) (5) (5) (5) (5) 
Nowata...........|..-....... 41, 995|.........- 41, 995 6. 63 17 4, 861 8. 64 
Okmulgee (5) (5) ) (5) (8) (5) (5) 
Pittsburg......... 8 (5) (5) (5) (5) (5) (5) (5) (5) 
Rogers (Š (5) (5) (5) (5 (5) (5) (5) (5) 
Sequoyah 187, 816]. .........|.--...---- 187, 816 7.74 31 254 7, 8811 23.83 
Other counties. 575, 387 19, 837 284] 695, 508 5. 99 419 200 , 944 7.09 
Total Okla- 
homa..... 1, 250, 659 90, 408 376| 1, 341, 533 6. 79 762 193| 146,836 9.14 
PENNSYLVANIA 
Allegheny 3, 564, 227 1,213, 4811 421, 981] 5,199,689) 85. 93 2, 656 182| 482, 2558 10. 78 
Armstrong. 2, 104, 737“ 626, 779 12, 604 2, 744, 120 4. 00 1, 082 1911 206, 870 13. 26 
Beaver 369, 4105 369, 410 8.23 111 173 19, 19. 22 
Bedford...........].........- 193, 2275 193, 227 4. 06 165 178 29, 438 6. 56 
BUC (8) (5) (5) (5) (5) (5) (5) (5) (5) 
Bradford.......... (5) 5) (5) (5) (8) (8) (5) 3 (5) 
Butler 1, 057, 9560 1, 005, 193 1, 109] 2, 064, 258 3. 58 209} 115, 722] 17.84 
Cambria 5, 640, 81 449, 558, 706| 6, 649, 379 6.07] 4,992 174| 870,951 7. 63 
Cameron (5) (5) (5) (5) (5) (5) (5) (5) 
Centre 331, 969] 410, äs 742, 507 3. 64 27 251 69, 3911 10.70 
Clarion 1, 775, 9344 958, 874 2, 277 2, 737. 085 3. 63 686 253] 173, 872] 15.74 
Clearfield......... , 25 988, 2, 462} 6, 243, 474 3. 93 2,342 216| 506,426; 12.33 
Clinton , 184 16, 556].........- 479, 740 3. 91 124 251 31, 110 15. 42 
Elk ONERE HN 106, 976] 169,760 276, 802 4.41 189 171 32, 264 8. 58 
Fayette 1, 746, 660 405, 142 68, 490 2, 220, 292 6.18} 2,091 193} 403, 267 5. 51 
Greene 9, 906, 510 29, 092 17, 436} 9, 953, 038 6.36] 5,056 175| 884, 659 11. 25 
Huntingdon......].........- , 64Bl.......... 58 4.24 5 170 8, 836 6. 64 
Indiana 4, 408, 3944 272,578] 38, 438] 5, 079, 410 5. 133 2, 505 189| 473, 893 10.72 
Jefferson 1, 055, 340 118. 263 315| 1, 173, 918 3. 58 189} 104, 9311 11.19 
awrence.........|....-....- 931, 139 460} 931, 3. 00 198 231 45. 6934 20.39 
Lycoming 3, 670 56, 333 60, 3. 41 35 185 6, 477 9. 26 
Mekean (š) (8) (5) (5) (5) (5) (5) 
Mercer 378, 5951 331, 647 2| 710, 404 3. 70 206 220 45,267| 15.69 
Somerset 1, 532, 445] 525, 437 19, 379| 2, 077, 261 4.06} 1,310 163} 213, 386 9. 73 
No AAA 301. 301, 323 4. 68 06 223 23, 6388 12. 75 
Venango 309, 048 279, 139 2| 588,189 3. 70 114 184 21, 029 27. 97 
Washington 9, 185, 406! 1, 604, 590 87, 578110, 877, 574 6. 37 5, 385 189} 1, 020, 273 10. 66 
Westmoreland. . 2,494, 686] 713, 1388 265, 920) 3, 473, 744 5. 411 1,775 178 316, 008] 10. 99 
Other counties 83, 010 132, 919 4, 245 220, 174 3. 52 244 20, 776 10. 60 
Total Penn- 
sylvania. 51. 401, 903112, 161, 647] 1, 861, 715065, 425, 265 5. 29 32,651 188 6, 125, 654 10. 68 
SOUTH DAKOTA (LIGNITE) 
Dewey. | 20, el 250 20. ua $4. 08 | >: 2, e 10.10 


See footnotes at end of table. 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) 


County Shipped 
by rail 
or 
water ! 
Anderson......... 731, 145 
Bledsoe........... 15, 594 
Campbell......... 466, 145 
Claiborne......... 239, 557 
Cumberland...... 35, 638 
Fentress.......... 80, 693 
Grundy........... 126, 977 
Hamilton 1, 352 
Marion 541, 940 
Morgan........... 91, 941 
Overton.......... 73, 112 
Putnam 347, 406 
RP ³⁰·¹ꝛAA EEN 
Scott 522, 725 
Sequatchie......... 400. 556 
an Buren 40, 835 
White 
Total 

Tennessee. 3, 715, 616 
Carbon `. 3, 531, 270 
Emery 959, 150 
Garfield... .......|.-.....-.. 

Ion (5 

Kane (5 
Si! WEE 
Summit 


2, 211, 519 


152, 274 
171, 764 


444, 251 


2, 070, 885 


150, 959 
462, 271 


Buchanan 8, 487, 503 
Dickenson.......- T 101, 645 
AAA 337, 350 
Montgomery.....|.........- 
Russell........... 1, 951, 976 
Sell 8 
'Tazewell.......... 1, 597, 172 
LEE EE 4, 846, 081 
Tota 1 


3, 338, 300 


Shipped | Used at 
by truck | mine 2 


— — . — O ——————— 


Number 


of 
man- 
days 


worked 


116, 181 


— e o a 


108, 992 


462, 802 


1, 349, 469 


529, 370 


2, 805, 039 


88, 405 
0 


— rs 


= — 
S292 


— 


—— — | —F- —n lH Í —ä4mÜ—— | ———— — | s | — | ———— | —— TS 


Kioscos (5) 
Kittitas 133, 740 
Lewis__..... . |... À 
Thurston d 
Other counties 21, 292 
Total Wash- 
ington..... 155, 032 


68, 801 


Aver- 
Aver- age Aver- 
age number] age 
value | of men ¡number 
Total per | work- | of days 
ton 3 ing | worked 
daily 
TENNESSEE 
1, 117 1, 613, 244| $3.72 596 195 
3 23, 268 3. 24 51 89 
128| 643, 181 3. 41 620 146 
hee 246, 083 3.61 177 140 
Ee 84, 400 3. 87 47 108 
Seca ae 104, 384 2. 87 255 114 
200 167, 859 4.31 54 178 
5 37, 062 3. 15 79 147 
1, 150 816, 768 3. 23 815 108 
„33 479, 764 3. 69 584 203 
FN CENA: 118, 278 2. 02 249 77 
720 391, 986 4. 49 114 239 
EE 80, 278 2. 35 58 231 
SR 554, 076 8. 65 328 181 
SOME: 505, 528 3. 46 338 170 
. 62, 491 3. 08 32 205 
5 „8 2. 25 6 66 
3, 315] 5, 930, 450 3.57| 4,403 155 
UTAH 
14, 150 3, 697, 6944 $6.50} 1, 848 186 
5, 872| 1, 136, 786 5. 96 §27 207 
ee Ee 1,035 5. 50 2 156 
(5) (5) (5) (5) (5) 
(5) (5) (5) (5) (5) 
3 49. 310 5. 91 10 224 
ER 20, 082 4.42 10 248 
mr 49, 786 5. 04 21 244 
20, 022| 4, 954, 693 6.35| 2,418 191 
VIRGINIA 
9, 645/10, 568, 0333 $4.18) 0,761 200 
24 7 120, 217 4.17) 1,793 217 
165 616, 003 3. 67 440 177 
MS e 8,4 3. 90 11 178 
Se 2, 284, 452 4. 86 924 229 
E 16, 199 4.31 14 193 
2, 861 1, 750, 992 6. 10 1, 155 211 
165, 173 5, 473, 525 4.51 2,474 214 
177, 868|27, 837, 895 4.41] 13,572 207 
WASHINGTON ` 
(5) (5) (5) (5) (5) 
4,285] 147, 990 $6.86 128 177 
27 3, 706 9. 60 5] 129 
(5) 5) (5) (š) (5) 
E 76, 449 8.76 184 
4,312| 228, 145 7. 54 198 178 


35, 311 


See footnotes at end of table. 
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TABLE 57.—Production, value, men working daily, days active, man-days, and 
output per man per day at bituminous coal and lignite mines in the United 
States, 1960, by States and counties—Continued 


Production (net tons) Aver- Aver- 
Aver- age Aver- | Number | age 
age number] age of tons 
County Shipped value | of men number] man- per 
byrail | Shipped | Usedat | Total per work- of days] days man 
or by truck | mine? ton $ ing |worked| worked Sie 
water 1 daily ay 4 


WEST VIRGINIA 


Barbour 3, 218, 378 61. 456 111 3, 279, 9455 $4.29) 1,198 186} 222, 949 14.71 
Boone 6. 115, 074 32, 709 4, 159 6, 151, 942 4.63 2, 313 1944 448, 563 13.71 
Braxton 194, 949 40, 189 —— __ 235, 138 4. 24 132 108 14, 271 16.48 
Brooke 164, 429 117, 2434 258, 836 540, 508 4. 81 255 191 48, 709| 11.10 
Ola A 5 5 5 5 (5) Š (5) (5) 5) 
Fayette. 4,503,951} 131, 813 6, 263 4. 642, 027 4. 88 2, 969 180} 533, 205 8. 71 
Gilmer...........- 956, 383|........... 220 956, 603 4.22 323 206 66, 557| 14.37 
Grant.....-------- Š G ` (5) (š) (5) (5) (5) (5) (5) 
Greenbrier 749, 373 101, 934 204 851,511 4.21 990 96 94, 764 8. 99 
Hancock 1, 00 8 1, 200 4. 59 8 1 1. 50 
Harrison 6, 149, 499 145, 995 751 6, 296, 245 4. 40 2,103 197 413, 789 15. 22 
Kanawha 9, 029, 5788 330, 796 17, 789 9, 378, 163 4. 54 3,417 203 693, 0788 13. 53 
Lewis 595, 267|.---...--- 9, 210 604. 477 3. 35 158 209 32, 987 18.32 
Linceoln..........- 24,626 ----------|---------- 24, 626 4. 68 19 171 3, 257 7. 56 
Logan 16, 292, 565 43, 093 42, 713/16, 378, 371 4. 544 6, 101 217| 1, 322, 102 12. 39 
Marion 8, 983, 654 28, 788 7, 914| 9, 020, 356 5.43} 2, 849 2111 600,626; 15. 02 
Marshall (Š) (5) (5) (5) (5) (5 (5) (5) (5) 
Mason 234,037} 205, 975 52} 440, 064 3. 50 194 196 38, 017] 11. 58 
MeDowell 12, 582, 584; 393, 7688 341, 946/13, 318, 298 6. 60 7,422 184 1, 366, 545 9. 75 
Mercer 614, 680 24. 889 2. 690 642, 259 6. 15 427 152 64, 7 9. 91 
Mineral 12, 728 68, 549 — 81, 277 3. 61 37 227 8, 410 9. 66 
Mingo 5, 652, 795 140, 467 9, 611] 5, 802, 873 5. 088 2, 379 182} 432, 747 13. 41 
Monongalia 6, 693, 503| 207, 046 6, 900, 778 5. 00 1,872 391, 304; 17. 64 
Nicholas , 580, 739| 345, 838 2, 834 4, 929, 411 5.00 2, 586 178| 461, 367“ 10. 68 
One 5) (5) (5) (5) (5) (5) (^) (5) 
Pocahontas 356, 830 18, 730 —— __ 375, 560 4. 24 292 137 39, 997 9. 39 
Preston „812, 680 908. 056 8, 733| 2, 729, 469 3. 50 1, 450 1988 286, 885 9. 51 
Stee In: L ¿oz - 8 65, 600 — 65, 600 4. 56 5 196 10, 581 6. 20 
Raleigh....-......- 6, 370, 832| 238, 109 22, 157| 6, 631, 098 5.54| 3,601 194| 698, 422 9. 49 
Randolph 1, 048, 705 155, 490 8, 854| 1, 213, 049 5. 03 693 192] 133, 262 9. 10 
Uavlor , 342 83, 969 3101 138,412 3. 76 126 140 17, 7. 84 
Tucker 142, 499|  116,700|.........- 259, 199 3. 54 135 137 18. 509 14.00 
Upshur . 1, 002, 635 , 804 22| 1, 093, 461 4. 29 485 178 86. 0944 12. 70 
Wayne 9, 749 39, 234 —— 5 ; 4. 68 82 182 14, 934 3. 28 
Webster 465, 269 52, 051 960 518, 280 5. 42 345 161 55, 645 9. 31 
Wyoming 10, 129, 082 530. 658 24, 132/10, 683, 872 5. 388 4. 633 196} 910, 244 11.74 
Other counties. . 2, 749, 446| 185, 3960 1. 776, 380} 4, 711, 222 4.62) 1,414 229 323,715; 14. 55 
Total West 
Virginia. 111, 487, 861] 4, 906, 545 2, 549, 871118, 944, 277 5. 02] 51, 062 193} 9, 854, 7688 12. 07 
WYOMING 
Campbell 388, 672 25, 225 44, 747 458, 6444 $1.25 28 300 8, 402] 654. 59 
Carbon........... 146, 275 4, 198 1,203} 151, 676 3. 68 102 147 14, 997 10.11 
Converse 525, 978 20 525, 998 3. 58 17 278 4, 733 111.13 
Fremont..........|..-- Mota d 153229090 -oc 1, 329 6. 17 5 43 213 6. 24 
Hot Springs 3, 770 8,050. 11. 820 9. 47 14 149 2, 085 5. 67 
Lincoln 249, 083 89 433 249, 605 3.24 116 116 13, 425; 18. 59 
Sheridan 368. 057 14. 320 — 382, 377 3. 36 46 232 10, 657; 35. 88 
Sweetwater 192, 872 3, 357 46, 5180 242, 747 7. 27 269 112 30, 080 8. 07 
Total Wy- 
oming....| 1,348, 729 582, 546 92, 921| 2, 024, 196 3. 45 597 142 84, 592] 23. 93 


UNITED STATES 


Total United 


States 12. 83 


350, 649, 24352, 699, 165/12, 163, 939/415, 512,347 $4.69) 169, 400 191/32, 384, 964 


1 Includes coal loaded at mines directly into railroad cars or river barges, hauled by trucks to railroad 
sidings, and hauled by trucks to waterways. 

2 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employ- 
ees, all other uses at mine, taken by locomotive tender, and transported from mine to point of use by con- 
veyor, tram, or pipeline. 

3 Value received or charged for coal f.o.b. mines. Includes a value for coal not sold but used by producers, 
such as mine fuel and coal coked, as estimated by producers at average prices that might have been received 
if such coal had been sold commercially. 

4In certain counties the average tons per man per day is large owing to auger mining, strip mining, or 
mechanical loading underground. 

s Included in “Other counties” to avoid disclosing individual operations. 
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TRANSPORTATION 


Within recent years, methods of shipping bituminous coal and 
lignite from the mines have changed Ze y;shipments by "m is 
declined, and shipments by water and truck have increased. y, 
shipments by water or truck (particularly for short 8 cost 
less than rail freight rates. See figure 13. 
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FIGURE 13.—Percentage of ien l production of bituminous coal and lignite, 1933- 
60, by me tho jd of ship t from min See and percentage used at mines, 
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TABLE 58.—Bituminous coal and lignite shipped from mines, by method of 
shipment, and that used at mines in the United States 


Method of shipment from mines 


Used at Total 
Year Shipped by|Shipped by| Trucked to mine! production 
rail and water and nal 
trucked to | trucked to [destination 


rail water 
THOUSAND NET TONS 

A A e 293, 258 13, 021 15, 463 11, 888 333, 630 
Eeer 313, 304 15, 128 18, 739 12, 197 359, 368 
O NN O ̃ ͤ d 319, 742 18, 327 21, 960 12, 344 872,373 
jn; EE 870. 763 24, 868 27, 929 15, 528 439, 088 
IJ). HÓÁ 295, 336 16, 903 25, 592 10, 714 348, 545 
1ͤöÄ5 ß (2 : (2) 3 2 445, 531 
1930 sowie ⁰⁰ m 331, 190 22, 229 29, 534 11, 902 394, 855 
JJ); 380, 388 29, 493 35, 540 15, 350 460, 771 
.d 425, 184 30, 240 40. 056 18, 669 514, 149 
IM? !!!!! k Dala 482, 814 34, 018 45, 154 20, 707 582. 693 
104À ec E EEEE 8 495, 263 30, 188 42, 433 21, 693 590, 177 
1944 E 527, 136 81, 518 40, 12 20, 799 619, 576 
A qq 490, 472 27, 548 41, 477 18, 120 577,617 
J!. 8 450, 615 24, 642 42, 73] 15, 934 533. 922 
199998 ³ð K 8 527, 282 29. 803 55, 859 17, 680 630, 624 
I]], ³ 222 E 498. 194 26. 735 58. 260 16. 329 500, 518 
IJJJJ!,!.üü A ssyuu E 356, 602 21, 829 47, 786 11. 651 437, 868 
1 ⁵ 8 417, 225 27, 583 58, 286 13, 217 516, 311 
ö ³ AAA 8 430. 387 29. 984 58. 132 15, 162 533. 665 
7 EE 375. 911 27, 746 EO, 231 12, 953 466, 841 
1053 ꝶ ew 6U—T—— 8 362. 133 35. 648 47. 102 12, 407 457, 290 
ͤĩÜÄwĩ yyy EE 305, 918 32, 912 44, 680 8. 187 391, 706 
e . za 355, 924 47, 476 51, 607 9, 626 

r ee 390, 015 50, 732 49. 768 10, 359 500, . 74 
A : 380, 471 51, 171 50, 334 10, 723 492, 704 
A ⁰-=˖ł ! VD m A us 305. 642 43, 899 50. 605 10. 300 410, 446 
J%%JöÜͤ i .. i ss 00. 763 45. 954 52, 564 12. 747 412, 028 
1060 ;öĩ;oð ½ ]ꝶů -3m¹.!:!;!!;;!! èĩ?⁊t 303. 865 46. 784 52, 699 12, 164 415, 512 

PERCENTAGE OF TOTAL 

1033 SE 87.9 3.9 4.6 3. 6 100.0 
rv EE 87.2 4.2 5.2 8.4 100.0 
133..k ⁵⅛ U v5 85. 9 4. 9 5. 9 3. 3 100. 0 
11f§ö§Üàĩ̃Áͥĩõ( df 8.4.4 5.7 6. 4 3. 5 100. 0 
19... ⁵ A ⁵ĩð usu (2) (2) (2) (2) 100. 0 
ji ODD ĩð 8 84.7 4.9 7.3 3.1 100. 0 
e BEE 83. 9 5.6 7.5 3.0 100.0 
Eeer 82. 6 6.4 7.7 3.3 100.0 
A A EM 82.7 5.9 7.8 3.6 100. 0 
LEE 82. 9 5.8 7.7 8.6 100.0 
prs EE EE 84.0 5.1 7.2 8.7 100.0 
A A 85. 1 5.1 6.5 3.3 100.0 
A ⁰ A Y. 9 4.8 7.2 3.1 100. 0 
ENEE 84.4 4.6 8.0 3.0 100.0 
Meet 83. 6 4.7 8. 9 2.8 100. 0 
JJ. y 83.1 4. 5 9. 7 2. 7 100. 0 
99. ⁰y 2u eMe LL 81.4 6.0 10.9 2.7 100.0 
jt HT ERE 80.8 5.3 11.3 2.6 100. 0 
r II E u suxa. 80. 7 5.6 10. 9 2.8 100. 0 
1052 A ⁵ 8 80.5 5.9 10.8 2.8 100. 0 
1 EGS, EME EE 79.2 7.8 10.3 2.7 100. 0 
1054 A ⁰y 8 78.1 8.4 11.4 2.1 100. 0 
1 y A8 76. 6 10.2 11.1 2.1 100.0 
LLN 77.9 10.1 9.9 2.1 100.0 
10571 PRESENTO UP TR MENE 77.2 10. 4 10. 2 2.2 100. 0 
J EE er 74.5 10. 7 12.3 2.5 100. 0 
1900. as 73.0 11.1 12.8 3.1 100. 0 
e . EE EE 73.1 11.3 12.7 2.9 100.0 


3 Includes coal used by mine employees, taken by locomotive tenders at tipples, used at mines for power 
and heat, transported from mines to point of use by conveyors or trams, made into beehive coke at mines, 
and all other uses at mines, 

s Data not available. 
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TABLE 59.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1960, as reported by mine operators 


Route State 
RAILROAD 

Alabama Central . Alabama... ... .. . . erer 
J56ðdiʒ ..,. e u; ap ais 
Qolora MA 
Atchison, Topeka & Santa Fe.............. TNO MA ec pase ue 
New Mexico.................- 
Mines 
Maryland....................- 
Baltimore & Ohio........................... Ohio 33 
Pennsylvania 
West Virginla e 
Bessemer & Lake Erie Pennsylvania 
Cambria & Indiana—ü—ů 4 dom. 
Campbell’s Cree West Virginia 53 
Carbon County............................- eeneg eege 
Central of Georgia Alabama — 
Kentucky 
Chesapeake & Ohio ( seas 
West Virginia 
Cheswick & Harmar.............-......-.-- Pennsylvania 
TIOS: isc 
; é ³ Ä 38Än 

Chicago, Burlington & Quincy. Missouri - 
W ne TE 
Chicago & Eastern Ilinois..........-------- Maa ro 
Chicago & Illinois Midland — neee geed 
IG E 
Chicago, Milwaukee, St. Paul & Pacific. ...|4Montana (bituminous) 
North Dakota (lignite)........ 
Chicago & North Western VE A 8 
r 
Chicago, Rock Island & Pacific............. )) u T 
Oklahoma..................... 
Gene,, fr EH 
Colorado & Southern. .....................- ee EE 
Colorado & Wyoming %% 88 
Conemaugh & Black Lick.........-.....--- Pennsylvania 
COlOrad0. ege 
Denver & Rio Grande Western {New Melee. 
. Toledo & Ironton.................. obio EE 
Great Norther̃ ss ewm Forth Dakota (lignite)........ 
Gulf, Mobile & Ohio f . 
ff uya A 
Illinois Central Indiana occurs usss. 
Kentuckã 
Illinois Terminal. LIlnolS.:-2252 5 29 4 crasas 
EA AAA MITIS. emer A 
Johnstown & Stony Creek Pennsylvania 
Kansas City Southern.....................- Oklahoma — . . .. 
Kentucky & Tennesse Fe A 
Lake Erie, Franklin & Clarion Pennsylvania 
Aebeins SERES 
NIK Kee ĩð2äñi a 
Louisville & Nashville Kentucky 
Tennessee 
Virginia 
Mary L66. 22259 ³ꝗ³A ⁵ 88 1 JJC AS 22 aa 
rkansas.....-..-...... .....-- 
Midland Valley-........................ ._. Oklahoma SEE RCM 
rh sucias 
Minneapolis & St. Louis. CE PER 


Net tons 
By State Total for 
route 
137, 523 137, 523 
716, 585 716, 585 
3, 189 
130, 959 377, 420 
243, 272 
298, 758 
20, 599 
1,843, 171 31, 357, 803 
4, 955, 796 
24, 239, 479 
1, 766, 566 1, 766, 566 
1,949, 623 1, 949, 623 
276, 767 276, 767 
1, 062, 505 1, 062, 505 
37, 287 37, 287 
9, 501, 468 
78, 872 44, 069, 774 
34, 489, 434 
507, 859 507, 859 
6, 200, 308 
A E | 7, 638, 248 
2 e 947 
1.009.758 ) 3, 499, 705 
3, 877, 262 3, 877, 262 
1, 444, 312 
56, 1 | 1,647,711 
147, 279 
895, 551 895, 551 
1, 202, 799 
128, 151 | 1, 338, 390 
2, 879, 202 2, 879, 202 
5 5, 522 
667, 541 667, 541 
260, 054 260, 054 
1, 174, 212 
4, 502 3, 878, 011 
2, 699, 297 
"153 17, 153 
67, 399 67, 399 
ar a 
704, 623 ) 946, 939 
8,375, 629 
86, 790 20, 641, 649 
12, 179, 230 
557, 909 557, 909 
3, 279, 370 3, 279, 370 
69, 029 69, 
497, 645 497, 645 
404, 422 404, 422 
467, 682 467, 682 
1, 663, 129 
3,1 
25, 321, 739 28, 011, 676 
911, 441 
112, 217 
828, 628 828, 628 
108 s 136, 455 
, 
246 J 866, 048 
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TABLE 59.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1960, as reported by mine operators—Con. 


Net tons 
Route State 
By State Total for 
route 
RAILROAD—continued 
Missouri-Illinois............................ Ines 712, 706 712, 706 
RAns s usus s Zusse 447, 184 
Missouri-Kansas- Texas Misssurl. .. .. ....-- 997, 340 1, 725, 216 
Oklahoma 280, 691 
Arkansas 2222 307, 445 
Missouri Pacific IlIIn0IS. ((( l Says 4, 610, 941 4, 952, 587 
Missouri———— 34, 201 
Mone ns. 1 FCC 918 122 368, 792 
ennsylvanla ................ j 
ue — (West Virginia 5, 243, 638 \ 6, 158, 750 
ue du EEN Pennsylvania 1, 261, 078 1, 261, 078 
New York Central (includes coal shipped TINO (EE 512, 086 
over Kanawha & Michigan, Kelley’s ||Indiana......................- 5, 307, 825 
Creek, Toledo & Ohio Central and Ohio 2, 462, 127 20, 765, 144 
Zanesville & Western) Pennsylvania 4, 830, 163 
West Virginia 3, 642, 943 
New York, Chicago & St. Louis o A 5, 392, 656 5, 392, 656 
Kentucky S 3, ars d 
T A A AAA ; 
Norfolk & Western Virginia 17, 681, 473 51, 462, 465 
West Virginia 30, 715, 661 
Montana (bituminous)........ 189, 517 
Northern Pacific. North Dakota (lignite) , 143 1, 247, 400 
Washington 133, 740 
Pacific se... y EEN J! 8 21, 21, 292 
Peabody Short Lins ines 2, WC 917 2, 109, 917 
EE A 
Pennsylvania. SC ———ů 3 18 205 | 20, 545, 658 
Pennsylvania 14, 389, 320 
Pittsburgh & Lake Erie....................]....- %%% am 2 740, 807 740, 807 
Pittsburg & Shawmut 4 49hhhhh0;Aa 8 1, 629, 646 1, 629, 646 
Pittsburgh & West Virginia .. pedo 474, 143 
Alabama......................- 545, 796 
Arkansas 66, 260 
St. Louis-San Francisco - KANSAS oe AA 262, 244 1, 348, 864 
Ode See 117, 992 
Oklahoma 350, 572 
Sr ³o¹ u uuu S Su ss dede North Dakota (lignite)........ 280, 676 280, 676 
Alabama 1, 649, 324 
indiana. 333 8 194, 461 
, ue dod ee A Kentucky 671, 013 4, 048, 544 
Tennessee 1, 164, 281 
Vienne ; 369, 
Southern Iowa G)§§ö»é—ö≅¾ mm sss s 3, 3, 091 
Tennessee A A Tennessee 2 828, 659 828, 659 
Tennessee Central EE o 547, 206 547, 
Tennessee Coal, Iron & Railroad Co........ Air. 3, 067, 281 3, 067, 281 
Toledo, Peoria & Western Pino a isa Gel oe 640, 
Gos 8E à 
Union Pacific. 11 588,20 1,272,898 
e nous susu Pennsylvania 282, 565 282, 565 
UGD )) y u mas ee e Jsu tuya m aa na uu 728, 101 728, 618 
eh EE A 
Wabash... -.------------------------------- Nl EE 164, 622 ) 388, 113 
Western Allegheny...............-........- Pennsylvania 175, 393 175, 393 
Maryland 281, 114 
Western Maryland Pennsylvania 214, 364 3, 601, 548 
West Virginia 3, 106, 070 
Woodward Iron Company.................. Alabama. ss cens 930, 481 , 481 
Youngstown & Southern ODO- essers musun a 14, 177 14, 177 
Total railroad shipments——— EE ce. 303, 865, 578 303, 865, 578 
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TABLE 59.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, 1960, as reported by mine operators—Con. 


Net tons 
Route : Btate ; 
By State Total for 
route 
WATERWAY 
Allegheny River Pennsylvania. ................ 1, 549, 018 1, 549, 018 
Black Warrior River Alabama.....................- 1, 609, 447 1, 609, 447 
Green: River. e cae Feten sees cox que 5, 787, 242 5, 787. 242 
Guyandot River..................-.......-- West Virginia................- 24, 626 24, 626 
Illinois Rien MNOS eege 2, 067, 835 2, 067. 835 
Inland Water Way........................- Alabama 257, 647 257, 647 
Kanawha Ri ver West Virginia................- 4, 381,176 4, 381,176 
Kentucky Ri ver. EE FC 15 135 E 151, 739 
; ennsylvania................. , 437, 

Monongahela River { West Virginia. T 4. 308, 367 } 19, 746, 195 

e 244. 920 

Indians 1. 888, 970 
Olio Nie cas Kentucky 3, 808. 477 10, 874, 097 

hö ³ð A 8 3, 937, 593 

West Virginia 994, 137 
Tennessee River Tennessee A 264. 029 264, 029 
Tradewater Ri ver KRentueky coo woe 70, 614 70, 614 
Total waterway shipment 46, 783, 665 46, 783, 665 

Tota] loaded at mines for shipment 
by railroads and waterways l.l... 350, 649, 243 350, 649, 243 
Shipped by truck from mine to final desti- 

J!ô§;—du r ...... EE 52, 699. 165 52. 699, 165 
Used at Minel ·o³àYAuß u: ³ Ä 8 12, 163, 939 12. 163, 939 
Total production, 1960———- 2 EE 415, 512, 347 415, 512, 347 


1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
all other uses at mine, taken by locomotive tender, and transported from mine to point of use by conveyor, 
tram, or pipeline. 


CONSUMPTION 


The statistics on consumption of bituminous coal and lignite, b 
major consumer classes, are based upon complete coverage of all 
consumers in each class except “Other manufacturing and mining 
industries” and “Retail deliveries to other consumers.” The figures 
for both categories are based upon a monthly sample approximating 
35 percent coverage. A new benchmark representing complete 
coverage for “Other manufacturing and mining industries” was 
established for 1954, based upon data from the Census of Manufactures 
and the Census of Mineral Industries. The new benchmark for 
Retail deliveries to other consumers" for 1954 represents the residual 
tonnage not otherwise accounted for and includes some coal shipped 
by truck from mine to final destination. 
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Data for each month are determined by matching plants reporting 
for the latest month with identical plants reporting the preceding 
month, calculating the percentage change from the previous month, 
and applying this percentage change to the published figure for the 
previous month. The results have been reasonably reliable over a 
period of years. A detailed analysis of the establishment of the new 
benchmarks and the revisions in “Cement mills,” “Steel and rolling 
mills," and “Bunker, foreign and lake vessels," is given in Bureau of 
Mines Weekly Coal Report 2113, March 14, 1958. These revisions 
are applied to the figures in table 60 for 1933-60. The total of the 
classes approximates total consumption and is a much more reliable 
figure than “calculated” consumption based on production, imports, 
exports, and changes in stocks, because certain significant items of 
stocks are not included in yearend stocks. See figure 14. 
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FIGURE 14.—Percentage of total consumption of bituminous coal and lignite, by 
consumer class, and retail deliveries in the United States, 1950-60. 
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TABLE 60.—Consumption of bituminous coal and lignite, by consumer class, 
with retail deliveries in the United States, 1933-60 


(Thousand net tons) 


Manufacturing and mining industries 


CENE E 27 
Elec- | Bunk- deliv- 
tric er, Rail- Other eries | Total 
Year and power | forei roads | Bee- Steel manu- to of 
month utili- an (class | hive | Oven and Ce- |facturing | other | classes 
ties 1 lake D? coke coke |rolling | ment and eon- |shown? 
vessel] 1 plants | plants | mills 4 | mills mining |sumers*? 
indus- 
tries 5 
1933.............- 27,088 | 2,298 | 72,548 | 1,408 | 38,681 | 14,129 | 2,760 81,377 | 77,396 | 317, 685 
1934.............- 29, 707 | 2,423 | 76,037 635 | 44,343 | 15,391 | 3, 457 87,314 | 83, 507 | 343, 814 
HR ee 30, 936 | 2,683 | 77,109 | 1,469 | 49,046 | 16,585 | 3, 456 94, 598 | 80, 444 | 356, 326 
1936—— 2 38,104 | 3,052 | 86, 391 2,698 | 63,244 | 19,019 | 4,711 111,030 | 80,044 | 408, 293 
E y AAA 41,045 | 3,433 | 88,080 | 4,927 | 69,575 | 18,148 | 5,182 | 124,056 | 76,331 | 430, 777 
(lr A 36,440 | 2,310 | 73,921 | 1,360 | 45, 266 | 11,877 | 4,413 94,196 | 66,498 | 336, 281 
1939.............. 42,304 | 2,764 | 79,072 | 2,298 | 61,216 | 13,843 | 5,194 | 100,637 | 68, 770 | 376,098 
1940 00 49,126 | 2,989 | 85,130 | 4,803 | 76,583 | 14,169 | 5,559 | 107,864 | 84,687 | 430, 910 
1941............-. ; 3,304 | 97, 384 | 10,529 | 82,609 | 15,384 | 6,735 | 121,880 | 94, 402 | 492,115 
1942 cs 2. neces 63,472 | 3,226 |115, 410 | 12,876 | 87,974 | 14,722 | 7,462 | 132,767 102, 141 | 540,050 
1933 A 74,036 | 3,042 |130,283 | 12, 441 | 90,019 | 15,864 | 5,842 | 142,149 |120,121 | 593, 797 
1944422 76, 656 | 3, 069 132, 04910, 858 94,438 | 15,152 | 3,767 | 131,498 122, 112 | 589, 599 
19188 ꝛ 71,603 | 3,192 [125,120 | 8,135 | 87,214 | 14,241 | 4,203 | 126, 562 119, 297 559, 567 
1946......-------- 68,743 | 2,632 110, 166 7,167 | 76,121 | 12,151 | 6,990 | 117,732 | 98,684 | 500, 386 
1911; 8 86,009 | 3,087 109, 296 | 10,475 | 94,325 | 14,195 | 7,919 | 123,928 | 96,657 | 545, 891 
EA 95,620 | 2,552 | 94,838 | 10,322 | 96,984 | 14,193 | 8,546 | 110,060 | 86,794 | 519, 909 
kr AA 80,610 | 2,056 | 68,123 | 5,3 85,882 | 10,529 | 7,966 96, 629 | 88,389 | 445, 538 
6 88,262 | 2,042 | 60,969 | 9,088 | 94,757 | 10,877 | 7,923 95,862 | 84,422 | 454, 202 
190 101,898 | 2,220 | 54,005 | 11, 418 [102,030 | 11,260 | 8,507 103, 18874, 378 
II iniciacion 103, 3 1,839 | 37,962 | 6,912 | 90,702 | 9,632 | 7,903 , 637 | 66,861 | 418, 757 
1983. 8 112, 283 1,839 | 27,735 | 8, 226 |104, 648 | 8,764 8, 167 95,160 | 59,976 | 426, 798 
18; 8 115,235 | 1,244 17, 370 980 | 84,411 | 6,983 | 7,924 77,115 | 51,798 | 363, 060 
198855 140,550 | 1,499 | 15,473 | 2,869 104, 508 7,353 | 8,529 89, 611 | 53,020 | 423, 412 
1889838 . 154,983 | 1,470 | 12,308 | 4,043 101, 870 | 7,189 | 9,026 93,302 | 48, 667 | 432, 858 
1 AA 157, 398 1,364 | 8, 401 3,473 |104, 547 6,938 | 8,633 87, 202 | 35, 712 | 413, 668 
1958-....---------- 152, 928 955 | 3,725 | 1,017 | 75,563 | 7,268 | 8,256 81,372 | 35, 619 | 366, 703 
=L | lll El El ls A q — — 
1959: 
January 15, 907 1 339 139 | 7,865 808 645 6,937 | 4,044 | 36, 685 
February....| 14,002 3 304 154 | 7,720 768 591 6,160 | 3,551 | 33,253 
March....... 14, 4 286 235 | 8, 860 756 717 6,697 | 2,802 | 34, 757 
April......... 12, 632 66 241 267 | 8,611 645 693 6,148 | 1,634 | 30,937 
Mag. 12, 718 154 189 223 | 8,830 567 757 5,798 | 1,018 ; 
June 13, 249 158 152 202 | 8,361 548 732 5,462 | 1,059 | 29,923 
July. 13, 391 126 133 119 | 4,931 343 722 5,118 | 1,248 | 26,131 
August....... 13, 806 105 131 88 | 2,530 282 725 5,302 | 1,622 | 24,591 
September. 12, 987 89 137 67 | 2,458 261 712 5,382 | 2,281 | 24,374 
October...... 13, 389 108 186 67 | 2,535 258 685 6,135 | 2,881 | 20,244 
November. ..| 14,084 120 236 112 6, 100 620 799 6, 841 3,267 | 32,133 
December....| 15, 223 35 266 154 | 8,553 818 778 7,416 | 3,731 | 36,974 
Total...... 165, 788 969 | 2,600 | 1,827 | 77,354 | 6,674 | 8,510 73,396 | 29,138 | 366, 256 
1960: 
January...... 15, 867 2 263 197 | 8,707 825 704 7,542 | 4,063 | 38,170 
February....| 15, 008 2 248 212 8, 386 782 623 7,263 | 3,986 | 38, 510 
March....... 16, 111 5 251 225 | 8,878 857 673 7,895 | 4,269 | 39,164 
April 13, 083 87 185 166 | 8,011 591 675 6,300 | 1,729 | 30,827 
Mag 13, 119 143 145 130 | 7,469 528 775 6,035 | 1,323 | 29, 667 
June......... 3, 197 139 111 98 | 6,421 483 721 5,601 | 1,098 | 27,950 
July. 13, 403 118 99 87 | 5,630 429 715 5,014 | 1,119 | 26,614 
August 14, 673 121 107 127 | 5,546 465 680 5,465 | 1,616 
September. 1 13, 663 115 112 102 | 5,070 461 648 5,312 | 1,978 | 27, 461 
October 14, 305 125 192 94 | 5,485 548 643 6, 162 , 609 | 30, 163 
November...| 14, 695 74 175 102 4, 946 624 671 6,575 2, 729 30, 591 
December....| 16, 758 14 213 100 | 4,826 785 688 7,233 | 3,886 | 34,503 
Total...... 178, 882 945 | 2,101 | 1,640 | 79,375 | 7,378 | 8,216 76, 487 | 30,405 | 380, 429 


1 Federal Power Commission. 

3 Bureau of the Census, U.S. Department of Commerce. Ore and Coal Exchange. 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite for all 
uses, including locomotive, powerhouse, shop, and station fuel. 

‘Estimates based upon reports collected from a selected list of representative steel and rolling mills. 

5 Estimates based upon reports collected from a selected list of representative manufacturing plants. 

6 Estimates based upon reports collected from a selected list of representative retailers. Includes some 
coal shipped by truck from mine to final destination. 

z The total of classes shown approximates total consumption. The calculation of GEN from pros 
duction, imports, exports, and changes in stocks is not as accurate as the Total of classes shown” because 
certain significant items of stocks are not included in yearend stocks. These items are: Stocks on Lake and 
Tidewater docks, stocks at other intermediate storage piles between mine and consumer, and coal in transit. 
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TABLE 61.—Fuel economy in consumption of coal at electric-utility powerplants 
in the United States 


Coal con- Index Coal con- Index Coal con-| Index 

sumed | numbers sumed | numbers sumed | numbers 

Year per kilo- | based on Year per kilo- | based on Year per kilo- | based on 
watt-hour| 1919 as watt-hour| 1919 as watt-hour| 1919 as 

(pounds) 100 (pounds) 100 (pounds) 100 

1919.......- 3. 20 100. 0 || 1933________ 1. 46 45.6 || 1947.......- 1.31 40. 9 
1920. 3. 00 93.8 || 1934 1. 45 45.3 || 1948 1. 30 40. 6 
1921.......- 2. 70 84.4 || 1935. ]. 44 45.0 || 1949 1.24 38. 8 
1922. ......- 2. 50 78.1 || 1936........ 1.44 45.0 || 1950 L 19 37.2 
19230 2. 40 75.0 || 1937. 1.44 45.0 || 1951........ 1.14 35. 6 
1924 2. 20 68.8 || Los ——— 1. 40 43.8 || 1952........ 1. 10 34.4 
1925. 2. 00 62.5 || 1939________ 1. 38 43.1 || 1953. 1. 06 33. 1 
1926.......- 1. 90 59.4 || 1940........ 1. 34 41.9 || 1954........ . 99 30. 9 
192725 1. 82 56.9 || 1941 1. 34 41.9 || 1955. . 95 29. 7 
1928.......- 1. 73 54.1 || 1942__.______ 1. 30 40.6 || IOobe . 94 29.4 
1929 1. 66 51.9 || 1943. 1. 30 40. 6 || 1957 . 03 29.1 
1930.......- 1.60 50.0 || 1944. ]. 29 40.3 || 1958________ . 90 28.1 
1931........ 1. 52 47.5 || 1945 1. 30 40. 6 || 1959. . 89 27.8 
1932.......- ]. 49 46. 6 || 1946........ 1. 29 40.3 || 1960 . 88 27.5 


Goal consumption 


0 
1920 1930 1940 1950 1960 


Ficure 15.—Trend in fuel economy at electric-utility powerplants in the United 
States, 1920-60. 
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RELATIVE RATE OF GROWTH OF MINERAL FUELS AND 
WATERPOWER 


Information on the trends in consumption of the various energy 
fuels and waterpower is presented in the Review of Mineral-Fuel 
Industries, Minerals Yearbook, volume II, 1960, and in Weekly 
Coal Report 2294. 


STOCKS 


The figures on stocks are based on complete coverage for all cate- 
gories except “Other manufacturing and mining industries’ and 
“Retail dealer stocks." Stocks for these two categories are based 
on samples, and the statistical procedure followed is that for calcu- 
lating total consumption. 


TABLE 62.—Stocks of bituminous coal and lignite in the hands of commercial 
consumers and in retail dealers’ yards in the United States 


Days’ supply at current rate of consumption on date of stocktaking 


Neon Manufacturing and mining industries 
ota 
Date stocks (net 
tons) Electric Rail- Other | Retail 
power roads Oven Steel and manu- dealers] Total 
utilities | (class I) coke rolling | Cement | facturing 
plants mills mills and 


mining 
industries 
1959 
Jan, 31. 71, 203, 000 88 33 48 48 6 60 
Feb. 28..... 69, 167. 000 86 32 43 52 5 58 
Mar. 31..... 65. 868. 000 90 37 41 45 6 59 
Apr. 30.....| 65, 739, 000 100 34 40 46 9 64 
May 31....- 67. 659, 000 106 44 42 51 19 69 
June 30 70, 369. 000 102 53 45 55 23 71 
July 31...... 65. 374, 000 101 58 58 58 23 78 
Aug. 31..... 66. 596, 000 102 58 103 56 20 84 
Sept. 30.....| 68, 732, 000 110 64 97 55 14 85 
Oct. 31......| 72, 663. 000 115 41 115 52 12 86 
Nov. 30..... 74. 653, 000 108 30 50 47 10 70 
Dec. 31. 76, 202, 000 102 26 42 47 9 64 
1960 

Jan. 31...... 73, 426, 000 94 27 41 45 6 60 
Feb, 29 70. 640, 000 89 24 39 43 5 56 
Mar, 31..... 66. 055. 000 83 24 39 40 š 53 
Apr. 30. 68. 153, 000 102 29 42 49 8 66 
May 31..... 71, 364. 000 110 36 49 54 13 74 
June 30..... 73, 928, 000 110 48 58 56 19 79 
July 31...... 70, 235, 000 110 $9 57 61 20 82 

ug. 31..... 72, 662, 000 104 47 60 56 15 78 
Sept. 30. 74, 458, 000 112 44 65 56 12 81 
Oct. 31...... 76. 206. 000 113 26 63 51 10 78 
Nov. 30..... 76, 730. 000 107 31 68 47 9 75 
Dec. 31..... 73, 244, 000 93 28 71 41 6 66 
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produced in the United States, by States 


TABLE 63.—Average value per ton, f.o.b 
State 


ground | mines 
mines 


Under- 


AlASER 22.244252 ua 
AG... Aa 
Arkansas....-.... . .. ... . ........ 


Alabama. ............ . . 


Colorado — 


Kansas...... .. ⁵ĩðöi 8 
Kentuck 


Mary 


e s sc O does sous 
Madli u l O. sls s. OS 
VOWS E E mq E 


Geo A 


EE 


AA ax 8 


Missouri 
Montana: 


Bituminous................. 


Alles 


Total Montana 


New Mexlcon..................... 


Ivana — . . . . . 


y 


South Dakota (lignite) 


Washington 


Käl H WA 


Tennessee 
UD isis cacaos eer us 


ooo ⁰⁰⁰ aaa 
Oklahoma 


North Dakota (lignite).......... 


Penns 


West Virginia............-...--- 


n .........- 


— ———— | — — qa 


/// lduawebadeE anus 
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TABLE 64.—Production and average value per ton, f.o.b. mines, of bituminous 
coal and lignite sold in open market and not sold in open market, 1960, by States 


Average value per ton, 


f.o.b. mines 


Not 


Sold in | sold in 


open 


open 


market | market 


= e 
9o ge» 
28 


* GO GO pha DO GO pa Or On NI O QO 


Pe 
oo 
O | 


C 01 C A QU O 02 «y 


Dr 
Cn Qo c 
Qo de r2 OS de ST GO OV 82888 


FO Oe 
88822 
NASSO os 


Goes En za o 
88 S888 


Total 


g N r go go R SNS 
888888888888 


No 


eX 


9 Ov ST O O9 i t e N e 
i» O Cn i» O O t2 —1 90 tƏ 
SS & S3 GO Q DND 


Production 
Sold in open Not sold in open 
State market market 
Total 
(net tons) 
Per- Per- 
Net tons | centage | Net tons | centage 
of total of total 
Alabama 5, 599, 957 43.0 | 7,410, 690 57.0 | 13,010, 647 
A eels 721, 682 99. 78 .1 722, 471 
Arizona 1, 531 27. 7 3, 995 72. 3 5, 526 
Arkansas 409, 199 1 %%öo;*ẽð 409, 199 
Colorado — . . 2, 936, 761 81. 4 670, 525 18.6 | 3, 607, 286 
Georgia................ , 215 100. 1 EN A 4,215 
IllinolS..-. mo 45, 977, 486 100.0 REG, uade 45. 977, 486 
Indiana............... 15, 531, 832 99. 9 6, 037 .1 | 15, 537, 869 
I/ 1, 068, 024 100.0 AA eet 1, 068, 024 
Kansas 887, 174 99. 9 1,1 š 888, 2 
Kentucky............. 59, 322, 376 88.7 | 7,524, 116 11.3 | 66, 846, 492 
Maryland.-.-...---...- 747, 834 A sc canes 747, 834 
Missouri.............. 2, 889, 571 100. 0 639 |......... 2, 800, 210 
Montana: 
Bituminous....... 112, 758 / A 112, 758 
Lignite 200, 665 100.0 Wess bet A 200, 665 
Total Montana.. 313, 423 100.0 AA tesa cs 313, 423 
New Mexico..........- 57,838 19. 6 236, 924 80. A 204, 762 
North Dakota (lignite).| 2,403,975 97.6 60, 980 2.4 | 2,524,955 
FFF , 988, 513 88.3 | 3,968, 259 11.7 | 33, 956, 772 
Oklahoma 1, 131, 481 84.3 210, 052 15.7 | 1,341, 533 
Pennsylvania 39, 539, 053 60. A 25, 886, 212 39.6 | 65, 425, 265 
South Dakota (lignite) - 20, 448 /// A EE 20, 
Tennessee 5, 813. 744 98. 0 116, 706 2.0 | 5, 930, 450 
Uta. xy oz G Ee 2, 549, 964 51.5 | 2,404, 729 48.5 | 4,954, 693 
Virginia 27, 602, 522 99.2 235, 373 . 8 | 27, 837, 895 
Washington 223, 885 98.1 4, 260 1. 9 228, 145 
West Virginia 103, 280, 049 86.8 | 15, 664, 228 13.2 |118, 944, 277 
Wyoming 839, 775 41.5 | 1,184, 421 58.5 | 2,024, 196 
Total........ ---- 349, 922, 312 84.2 | 65, 590, 035 15.8 |415, 512, 347 
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LIGNITE 
TABLE 65.—Summary of operations Ly lignite mines in the United States, 1960, 
tates 1 j 


Montana North South Total 
Dakota Dakota 
UNDERGROUND MINES 
Number of mines ios 3 1 AA 4 
Shot from solid............................... net tons__ 9, 233 2,403 11. 636 
Cut by machines do.... // aneno 2, 033 
Total production do.... 11, 266 2, 403 |...........- 13, 669 
Number of cutting machines FFC 2 
Average output per machine net tons / ³⅛· i EE 1,017 
Underground production cut by machine percent... 18.0 eege 14. 9 
Average value per ton... Lee $4. 28 ( $4. 35 
Average number of men working daily 14 . 17 
Average number of days workecc 118 ¡Bl AAA 117 
Number of man-days workecc 1, 656 . 1, 985 
Average tons per man per day —— 6. 80 o tet 6. 89 
STRIP MINES 
Number of mines 3 31 1 35 
Fan. eto ee net tons 189,399 | 2,522, 552 20, 448 2, 732, 399 
Average value per ton... E $1. 93 $2. 29 . 08 $2. 28 
Number of shovels and draglines. -_..--_.......--...... 4 55 2 61 
Average number of men working daily................. 18 340 9 367 
Average number of days worked 200 200 225 201 
Number of man-days Workeddcddd 3, 607 68, 045 2,025 73, 677 
Average tons per man per day 52. 51 37.07 10. 10 37.09 
TOTAL, ALL LIGNITE MINES 
Number of MINES ————— 6 32 1 39 
Production (net tons): 
Shipped by rail 2 186,786 | 1,861,796 |...........- 2, 048, 582 
Shipped by truck 2-2. 13, 834 467, 964 20, 198 501, 996 
Used at mines 3.2.22 eee 45 195, 195 250 195, 490 
DOUG) EE 200,665 | 2,524, 955 20, 448 2, 746, 068 
Average value per ton $2. 06 $2. 29 $4. 08 $2. 29 
Average number of men working daily 32 343 9 384 
Average number of days worked 164 199 225 197 
Number of man-days worked 5, 263 68, 374 2, 025 75, 662 
Average tons per man per day 38. 13 36. 93 10. 10 36. 29 


1 Exclusive of Texas (lignite). 

2 Includes coal loaded at mines directly into railroad cars and hauled by trucks to railroad sidings. 

$ Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees, 
AA uses at mine, taken by locomotive tender, and transported from mine to point of use by conveyor 
or ram. 
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FOREIGN TRADE ' 


Imports of bituminous coal and lignite are very small. Exports 
have been an important item of foreign trade for many years, 
particularly since the close of World War II. See figure 16. 


MILLION NET TONS 
60 


50 


40 


0 | 
1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 


FIGURB 16.—Exports of bituminous coal and lignite from the United States to 
Canada and Mexico and overseas, 1910-60. 


TABLE 66.—Bituminous coal! imported for consumption in the United States 
by countries and customs districts 


(Net tons) 
Country and customs district 1958 1959 1960 
Country: 
North America: Canada... ee lll lll l.l. 306, 940 374, 713 260, 372 
Europe: Germany, West Gy. Mapes aos EAA 
ASIS Japan cs r yy yd DEE EE 123 
Ir cede me ER cL c d pen EE 306, 940 374, 713 260, 495 
Customs district: 

SSES boon ²ð² Ü³ Ne eee ae R es 140 30 20 
BT EE JJ EES 
hh A AAA 15 8 11 
Duluth and Superior- e ! A 
CC õ ² IA AAA EE 51 
P ↄ˙¹àinuyAſ ͥͥ T õf d a eee eek ͤ dd EE 123 
Maine and New Hampshire 190, 290 114, 095 115, 779 
Melli... y LUE 6⁴ 57 
Montana and Idaho ......... le 98, 359 71, 767 49, 494 
Fh ³·iwwꝛm ⁰＋m ë0r ĩðy DECH 37 
lh! 8 146 3000 sz sss 
Washington... ....... Ae 17, 893 188, 451 94, 923 

KN EE 306, 940 374, 713 260. 495 


1 Includes slack, culm, and lignite. 
3 Less than 1 ton. 


Source: Bureau of the Census. 


? Figures on imports and exports compiled by M. B. Price ani E. D. Page, of the Bureau of Mines, from 
records of the Bureau of the Census, U.S. Department of Commerce. 
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TABLE 67.—Exports of bituminous coal, by country groups 
(Thousand net tons) 


Overseas (all other countries) 


Year Grand 
total 
1951-55 (average).| 19,326 44, 089 
E 20, 705 68, 553 


1 Includes Panama, 
2 Revised figure. 
3 Less than 1,000 tons. 


Source: Bureau of the Census. 


TABLE 68.—Bituminous coal exported from the United States, by countries 
(Net tons) 


1, 211 


ep  —— c» "D UD de CP Qe GP qD 4 «D «49 dr QD d d 9D e dr Gp ep ep ép om ep Q9 ep ep „ͤ„%é -, <ç AAA I V AT „444 [oo m em ap am an ep ep ep ep ep on 0m e || €» «9 s... «P ep gn e ep gp 


Canada... ³¹1wmꝛꝛ toco as 18, 444, 949 12, 238, 179 | 212, 406, 800 11, 625, 322 
Central America: 
CR A A II AAA 2 20 
El Salvador............................ 120 45 45 
Guatemala e ... ~~. 360 120 136 
Honduras. ee ll... 140 170 135 
Other Central America................- 25 25 52 
Greenland ooo. oss cease ³è a ees duces ) E 88 
/ ͤͥ¶ũV˙⅛Bi m %ð d o uu u SS s 47, 913 51, 512 57, 332 
Manne ß A 643 2, 328 
West Indies: 
British: 
F "ER ⁵ ð A ðͤ K /// · w A 
J ĩð2 ECL S AS Is EE 51 AA —— — —— 
Trinidad and Tobago 2, 237 2, 549 2, 129 
LRL —òͥ !!! 30, 905 12, 758 14, 482 
Dominican Republic................... 230 59 
ahhh. 8 1, 259 521 588 
l. ⅛ ³⁰„. A ³ A ð 50 2 uu ¿ss 
Netherlands Antilles |... . 1... .. .. . ..... 100 eco cocción 
Total North America. ..............- 18, 531, 587 12, 306, 490 | 212, 475, 639 11, 702, 623 


See footnotes at end of table. 
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TABLE 68.—Bituminous coal exported from the United States, by countries i- Con. 


(Net tons) 
Country 1957 
South America: 
, 914, 006 
EE 1, 059, 802 
Chile. u u aus ay 8 194, 333 
peus Ge , 390 
Urüpudy..-ul2dcceccescescemsstasucae qeu 95, 564 
Other South Amerl ese . ... l... 1, 330 
dr EE 2, 268, 425 
Europe: 
ee . 926, 780 
A ³ꝛ¹¹ . A EU 2, 3 
Belgium-Luxembourg...................... 2, 146, 214 
Denmark, ¿uuu soe us uu econ 355, 551 
Enla nd EE 242, 266 
EE 7, 116, 005 
Germany, West 15, 569, 712 
Gibraltar- AA 8 22, 305 
E A ĩ 212, 043 
ee ß susu L uma 167, 819 
einn sees : 
e ß ß 
III d ĩ ĩ 8 3 761, 669 
Netherlands ER 8, 062, 538 
7 8 367, 525 
Poland We Danzigs S... 85, 388 
FPetg l 303, 744 
U ³ÜW?A1.1⁵˙ VW. sms Situa cselum 757, 629 
Sl! tee eee ecu see s 1, 282, 666 
Switzerland AAA AS 402, 483 
o EE A 648, 835 
United Kingdom........................... L 748, 870 
e A 510, 234 
ge NEE 49, 701, 122 
Asia: 
eee . suba 44, 17 
e A A ms aza 4, 872, 589 
Korea, Republic EE 754, 645 
Menn 1, 935 
Total.AS]8.... colors 5, 673, 339 
Africa: 
ERT a uuu Qu naya tu 138, 928 
A A eco see aces 26, 125 
Canary Islands 12, 382 
ee, 8 11, 496 
IIiü•öüöĩ—. LIA Lar. 32, 159 
PUG EE 13, 806 
United Arab Republic (Egypt Region). 34, 810 
Other Africa EE 1, 350 
r mecsesenóéce 271,056 
ee eee x 76, 445, 529 


216, 186 
977, 988 
192, 694 

44 


65, 143 
274 


1, 452, 329 


1, 083, 078 


516, 970 

6, 989, 027 
5, 515, 399 
214. 799 
223 


389, 222 


32, 889, 276 


584 


17, 450 
95, 208 


50, 293, 382 


397, 786 
880, 970 
162, 312 


SS ———— ᷣ db — — RT a RA MMC AI 


1, 150, 373 
189, 309 

5, 553 

2 1, 042, 303 
4, 463, 301 


1, 106, 037 
130, 157 


712, 308 


73, 048 


. 3 37, 253, 431 


16, 900, 197 


23, 308 
5, 617, 191 


57, 098 


36, 491, 424 


1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign nos which 


aggregated 419,350 tons in 1957, 358,519 tons in 1958, 365,806 tons in 1959, and 307,812 tons in 19 


2 Revised figure. 


s Adjusted by the Bureau of Mines to include 63,576 tons credited to the United Kingdom by the Bureau 


of the Census 
4 Effective ŠJ uly 1, 1958. 


Source: Bureau of the Census. 
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TABLE 69.—Bituminous coal exported from the United States, by customs 


districts 
(Net tons) 
Customs district 1957 1958 1959 1960 
North Atlantic: 
Connecticut 222 AA PEA PUN eR EN 
Maine and New Hampshire. 12, 165 1, 893 5, 933 2, 120 
Massachusetts 7, 341 58 9, 812 54 
INOW dd EE 3, 282 656 9, 835 12, 255 
Philadelphia ß 617, 457 342, 737 80, 818 89, 092 
Rhode Island / ĩᷣͤ“ bf GE 
South Atlantic: 

PH: ²˙v!AaAA A ͤͥ ˙¹· . AS ö p us Sos sss 
Maryland. e e Se a Ë Sul. sS 4, 913, 765 3, 452, 683 1, 586, 620 1, 471, 576 
North A (2.52 E AAA E EE 
Vir J))“ E LL do M ces 51, 212, 392 33,875,389 | 1 23, 031, 575 23, 194, 833 

Gulf Coast: 
Hai A wees eee eke: 00 E ces eee. A 
Gal VOStON AA A 66 278 9 
Mobil. ico 123, 399 118, 156 101, 671 110, 031 
New Viae SE 11, 761 6, 1 1 388 
AAA DE EE 8 2, 440 
Mexican borden: 
ATIZOD EE 49 114 2 anat 1 
El Paso MEN PR 4, 556 24, 632 51, 005 56, 802 
Fee. ceci ec n ae 142 160 
Pacific Coast 
Los Angeles 22222 45.40] |LaszosnecsUueus|sesssRécu ecd 60 
Ge ⅛ð ĩðâ2 555, 524 777777 
San ess. 6 ER 2 92 
San Francisco..........-.....-..-..-...-.-- 143, 427 e A 
Washington ee e E 99, 832 33, 160 1,231 8, 254 
Northern border 

eee ß 286, 697 306, 146 344, 102 232, 078 
ec EE 717, 255 157, 384 112, 298 40, 412 
Dakota . EE ; 45, 090 17, 892 15, 294 
Duluth and Superior....................... 66, 187 n 2 21, 12, 139 
Michigan J. EIN RSEN, 1, 141, 216 831, 930 566, 843 349, 790 
Miese VEER r 
Montana and Idaho 158 164 219 289 

I))!!! A 11, 984, 090 8, 652, 892 19, 420, 259 9, 299, 197 
Rochester-.-....... EE cles 2, 905, 362 1, 583, 879 1 1, 304, 766 1,265, 978 
St. LAWIGDnOO.. s.. eg 1, 178, 122 507, 380 548, 412 875, 447 

A EE 8 43 115 
MA A 40 E 8 

Miscellaneous 
Fine.... k peeetwete oct 54 1, 326 
e GE, Su dd mde 16; 0661 12222; 222 22 2ss 
Total sonrisa 2 76, 445, 529 | 2 50, 293, 382 | 12 37, 253, 431 36, 491, 424 
1 Revised figur 


2 Includes 381 668 tons in 1957, 58,630 tons in 1958, and 20, 360 tons in 1959, representing estimated data 
for which district breakdown is not ‘available. 


Source: Bureau of the Census. 


TABLE 70.—Shipments of bituminous coal to possessions and other areas 
administered by the United States 


(Net tons) 
Territory 1958 1959 1960 
GUAM- ⁰ T8 1 2 
, , ß ß sss usa 1, 209 1,051 1, 499 
,,, A A ff 2 


Source: Bureau of the Census. 
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WORLD PRODUCTION 


The United States supplied 434 million tons of bituminous coal, 
anthracite, and lignite, or 15 percent of the world output, in 1960. 
World coal output increased slightly over 4 percent, principally in 
the Soviet bloc countries, in Asia, Australia, and Africa. 
western countries there was an overall decline, principally in the 
United Kingdom, which was offset somewhat by an increase in West 


Germany. 


In the 


TABLE 71.—World production of bituminous coal, anthracite, and lignite, by 


See footnotes at end of table. 


countries ! 


(Thousand short tons) 
Country 1956 1957 
North America: 
Canada: 
Bituminous....................... 12, 574 10, 940 
Linie 2, 342 2, 249 
Greenland: Bituminous............... 18 19 
Mexico: Bituminous. ......-.......... 1, 552 1, 566 
United States: 
Anthracite (Pennsylvania)) 25. 338 
Bituminous....................... 497, 997 490, 097 
lll ⁵ĩ² A 8 2, 878 2, 
r la 546, 261 532, 816 
South America: 
Argentina: Bituminous. .............. 169 
Brazil: Bituminous (including lignite). 2, 463 2, 285 
Chile; Bituminous (mined)........... 2, 511 2, 310 
Colombia: Bituminous - 2, 094 2, 535 
Peru: Bituminous and anthracite..... 160 155 
Venezuela: Bituminous 34 39 
dioc MURS 7, 431 7, 554 
Europe: 
Albania: Lignite...................... 247 259 
Austria: 
Bituminous......................- 183 168 
A u m l O: u SO. 7, 419 7, 581 
poun. Bituminous and anthracite.. 32, 475 31, 968 
garia: 
Anthracite.......................-- 137 3 150 
Lignite (including bituminous) 11, 787 12, 957 
Czechoslovakia: 
Bituminous....................... 25. 806 26, 655 
Sl N EET 51, 036 56, 235 
Denmark: Ljgnite...................- 1, 534 2, 822 
ce: 
Bituminous and anthracite. ....... 60, 773 62, 610 
Eee oy sos 2, 2, 528 
Germany: 
Bituminous and anthracite: 
AA 3, 024 3, 035 
M W 149, 427 148, 068 
Saar: Bituminous. .......... 18, 838 18, 139 
Lignite: 
TEE 226, 928 234, 346 
WeSL. ee 104, 976 106, 716 
Pech coal: West i 2, 048 
Greece: Lignite.................-.--.-- 1, 100 
H ry: 
Bituminous....................... 2, 619 2, 510 
„„ TIEF CE t MEN i 20, 861 
ee? ° Bituminous and anthracite... 265 266 
y: 
Bituminous and anthracite 1, 188 1, 129 
Lignite 445 434 
Netherlands: 
Bituminous and anthracite. ......- 13, 047 12, 540 
Lignite EE 298 317 


ESD | ee | EERE H n 
ae | ee ———— ee ED, 


= | ee AO |) ANN RS ————— — . q 


EE —̃ä — 
— — — — 


6, 
24, 764 
8 165 
18, 712 
30, 450 
, 379 
2, 545 
61, 685 
2, 509 


3, 003 
157, 911 


248, 681 
105, 570 
1, 969 

2, 791 
3, 135 
26, 098 
259 
812 
847 


13, 777 
4 
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TABLE 71.—World production of bituminous coal, anthracite, and lignite, by 
countries 1—Continued 


(Thousand short tons) 
Country 1956 1957 1958 1959 19601 
Europe—Continued 
Poland: 
Bituminous 104, 884 103, 723 104, 699 109, 246 115, 123 
¡AAA aeneae 6, 816 6, 563 8, 313 10, 205 10, 281 
Anthracite e 456 550 625 581 478 
AA O 88 161 203 172 175 172 
Rumanía: 
Bituminous and anthracite 211 277 330 330 330 
JJ eee eeee 6, 924 7, 500 7, 813 8, 466 8, 667 
p 
Tite and anthracite........ 14, 165 15, 356 15, 922 14, 926 15, 193 
%%%; 8 2, 125 2, 777 2, 945 2, 317 1, 
Svalbard G qe] Bituminous: 
Controlled by Norway... .......... 430 423 317 278 443 
Controlled by U.S. S. R 386 434 425 505 3 510 
Sweden: Bituminous.................. 324 835 852 800 272 
Switzerland: Bituminous and anthra- 
one e Coe muing lignite) 3............. 11 11 11 11 11 
N and anthracite........ 335, 104 362, 111 389, 148 402, 532 411, 160 
pue GE 137, 978 148, 777 157, 721 155, 851 154, 323 
Uni Kingdom: Bituminous and 
anthracite. ......... Ll LLL eL ll-- 248, 646 250, 464 241, 723 230, 841 216, 839 
Yugoslavia: 
Bituminous. .-.------------------- 1, 358 1, 353 1, 332 1, 431 1, 414 
GE 17, 493 18, 497 19, 597 21, 836 23, 623 
Total A 1,615,347 | 1,674,796 | 1,716,750 | 1,713, 724 1, 737, 908 
Asia: 
Afghanistan: Bituminous 26 30 37 40 52 
Burma: Bituminous.................. 1 E 1 (5) 
China: Bituminous, anthracite, and 
e a c UR EET 116, 700 144, 100 297, 600 383, 400 463, 000 
India: Bituminous. ................... 43, 994 48, 491 50, 654 52, 668 58, 136 
Indonesia: Bituminous 913 790 665 708 7 
ee: Bituminous . 209 194 214 257 3250 
apan: 
Bituminous and anthracite 51, 318 57,025 54, 750 52, 093 56, 207 
xs L SE C. EEN 1,676 1,832 1,744 1,619 1, 548 
"North: Anthracite and lignite 2. 4, 500 5, 500 7, 600 8, 300 8, 800 
Republic of: Anthracite 2, 001 2, 691 2, 944 4, 559 5, 897 
Malay: Bituminous................... 204 171 75 85 
wore Mongolia: Lignite and bitu- 

MINOUS $... EE 875 450 550 66E 660 
Pakistan: Bituminous and lignite. .... 722 578 669 820 918 
Philippines: Bituminous. ............. 168 211 119 154 163 
Ryukyu Islands: Bituminous.........|............ 2 1 1 1 
Taiwan: Bituminous 2, 788 3, 214 9, 508 9, 928 4, 807 
Thailand: Lignite..................... 96 110 138 155 164 
Turkey (mined): 

Bituminous. .....................- 6, 490 6, 917 7, 234 7,191 6, 952 
viu ite ee 8, 318 4, 009 4, 212 4, 038 8, 760 
e 
North: Anthracite. ............... 1, 340 1, 200 1, 080 2, 260 3 3, 300 
uth: Anthracite. 2 1 22 
Totabt EE 236, 841 277, 529 434, 722 522, 959 615, 027 
Africa: 
Algeria: ee and anthracite... 327 260 169 134 131 
Congo, Bend ublic of the (formerly 
Belgian): Bituminous. .............. 463 477 324 204 195 
Malagasy, Republic of: Bituminous...|............ / DE, A 
Morocco: Southern zone: Anthracite.. §31 574 562 513 454 
Mozambique: Bituminous............ 240 298 273 283 287 
Nigeria: Bituminous. ................. 882 913 1, 036 831 629 
Rhodesia and Nyasaland, Federation 
of: Southern Rhodesia: "Bituminous. 3, 918 4, 247 8, 897 4,144 3, 923 
geesde Anthracite and bitumi- : - 
Tanganyika: Bituminous.............- 2 1 1 2 2 
von of South Africa: Bituminous 
and anthracite (marketable)......... 87,040 88, 325 40, 879 40, 181 42,078 
de EEN 43, 403 45, 096 47,141 46, 383 47,712 


o o sl a j⁴ 
— ——ꝛ — —— | ANA — | CAN A A EEN CIEN 


See footnotes at end of table. 
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TABLE 71.—World production of bituminous coal, anthracite, and lignite, by 
countries'—Continued . 


(Thousand short tons) 


Country | 1956 1957 1958 1959 . 19603 
Oceania: 
Australia: 
Bituminouss 21, 587 22, 310 22, 895 22, 734 25, 286 
FFII 88 11, 827 12, 030 13, 041 14, 599 16, 763 
New Zealand. 
Bituminous and anthracite........ 897 931 939 941 917 
Helfe 2, 046 1. 994 2, 108 2, 205 2, 460 
lll 36, 357 37, 265 38, 983 40, 479 45, 426 
Other countries (estimate) 110 110 110 110 110 
Lignite (total of items shown above) (esti- 
J ³Ü¹wwm d 624, 169 655, 754 678, 596 682, 946 708, 330 
Bituminous and anthracite (by subtrac- 
enn 8 1, 861, 581 1,919,412 | 2,011,852 | 2,093, 758 2, 192, 635 
World total, all grades (estimate) . 2,485,750 | 2,575,166 | 2,690,448 | 2, 776, 704 2, 900, 965 


1 This table incorporates some revisions. 

3 Preliminary. 

3 Estimate. 

Output from U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
s Less than 500 tons. 

6 Year ended March 20 of year following that stated. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 


COAL TECHNOLOGY 


As in the past several years, Congressional and public interest in 
expanded coal research to improve the economic position of the indus- 
try remained high. Legislative activity in this area resulted in the 
enactment of Public Law 86-599, which established within the Depart- 
ment of the Interior an Office of Coal Research. The purpose of the 
new Office was to contract for coal research for the purpose of encour- 
aging and stimulating the production and conservation of coal. An 
initial appropriation of $1 million for the Office of Coal Research was 
granted by the Congress. 

Approval for constructing a new central coal research laboratory 
for the Bituminous Coal Research, Inc., was announced by the Na- 
tional Coal Association. The new $875,000 laboratory will be erected 
on a 29-acre site in Monroeville, Pa., and will consolidate the research 
facilities now maintained by Bituminous Coal Research in Columbus, 
Ohio, and Pittsburgh, Pa. 

New efforts were exerted by the coal industry to secure legislative 
action that would lead to the establishment of a national fuel policy 
for the United States, covering all energy resources. 

Bureau of Mines experiments in using water jets under high pres- 
sure to extract coal from the solid have shown conclusively that this 
mining method can be used under certain conditions to achieve high 
productivity at the working face. 

A giant 115-yard shovel will soon begin operating in a large new 
Open-pit mine under development in western Kentucky. The ma- 
chine will have a total working weight of 7,000 tons and will require 
more than 12,000 horsepower to operate. At the projected stripping 
rate, about 15,000 tons of coal will be uncovered daily. 
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A new wheel-type excavator is presently moving 3,500 cubic yards 
of overburden hourly, working at elevations up to 100 feet above the 
coalbed. After discharge from the wheel, the material is moved in a 
continuous stream at speeds of 1,225 feet per minute on an endless 
belt conveyor, a maximum distance of 420 feet to the spoil area. 

To combat the effect of corrosive matcrials usually present in min- 
ing areas, an all-aluminum mine car started operating in a West 
Virginia coal mine. With a weight roughly one-half that of a compara- 
ble steel car, the new car will carry about seven times its weight in 
payload and is expected to have an estimated service life of about 20 
years, 5 to 10 years longer than the average steel car. 

A new coal sampler was developed to obtain samples of truck-deliv- 
ered coal at the Kingston steamplant of the Tennessee Valley Author- 
ity. Consisting of & hollow tube, the sampler is pushed into the coal 
with an airhammer or piledriver. After penetrating to the bottom 
of the coal pile, two hinged leaves at the tube's bottom close and en- 
close the sample in the tube. 

The largest filter ever manufactured for the coal industry was 
installed in a Virginia coal preparation plant. "The filter has 14 
rotary discs that measure 1234 feet in diameter. Its overall length is 
27 feet. In operation, the filter will have over 2,750 square feet of 
filter area and will dewater refuse material at & rate of 75 to 100 tons 
per hour. 

Plans are continuing for the construction of a coal pipeline across 
the state of Pennsylvania, which will move coal from the mining areas 
of western Pennsylvania to utility plants along the Atlantic seaboard. 
The coal feed to the line will be finely ground before being made into 
slurry, and the resulting coal-water mixture is reported to have very 
favorable stability characteristics. 

Consideration 1s also being given to the possibility of transporting 
coal in oil pipelines, using oil as the transport medium. 

The success of the commercial coal pipeline in Ohio has resulted in 
the coal industry of Western Germany making an active study of the 
economic feasibility of moving coal through a 300-mile pipeline 
capable of handling 3 million metric tons annually. 

To supply a coal char for use in a number of chemical operations, 
& West Virginia coal company erected a $6-million processing plant 
to process coal from the Cedar Grove bed. 

Plans were announced to extract aluminum sulfate from coal-mine 
wastes. The plant to be erected adjacent to an Ohio coal mine is 
expected to produce 40,000 tons of the sulfate annually. Eventually 
it is hoped that the coal-mine wastes can be used to obtain other 
chemicals such as aluminum oxide and iron oxide. 

After extensive research, engineers of a large electric generating 
station discovered that fly ash could be utilized effectively as an 
additive compound in roadbuilding. By mixing fly ash and lime 
with sand and the aggregates under proper conditions, & material of 
great strength is developed. Claims have been made that roads 
built with this compound can be opened to traffic rapidly, since no 
setting time is required. 

Important changes in blast-furnace operation occurred with the 
innovation of injecting natural gas into the air-blast to achieve sig- 
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nificant reduction in the coke rate. Oil and pulverized coal have 
been substituted successfully for the natural gas. 

A rapid analysis method was developed for determining pyritic 
sulfur in coal. The time for analysis has been reduced from 48 hours 
by the standard test method to less than 2 hours by the new method. 

A generating cycle combining a steam turbine and a gas turbine, 
to be installed in an Ohio powerplant, will be used for the first time 
in producing electric energy by a coal-burning plant. The gas turbine 
of 5,000 kilowatt capacity will be driven by coal gas. Objective 
of the combined cycle is added efficiency of generation, and an im- 
provement of 4 percent in overall efficiency is expected. 

A novel magnetohysodynamic (MHD) generator powered by 
combustion of conventional fuel was EE Unlike earlier 
MHD generators, which use an electric are to produce the electrically 
conductive gas plasma, the new unit burns furnace oil with oxygen 
to produce high temperature gas. A potassium compound contained 
in the fuel is ionized to provide free electrons. As the hot gases 
speed through a water-cooled, refractory-lined tube, a magnetic 
field at right angles to the line of flow deflects the electrons to graphite 
electrodes, which conduct the electric current to an external load. 

A detailed report on coal technological activities of the Bureau of 
Mines is published annually. 
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By Forrest T. Moyer, J. A. Vaughan; and Marian L Cooke ° 
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GENERAL SUMMARY 


RODUCTION of Pennsylvania anthracite continued to decline 
In 1960 as the year’s output, 18.8 million net tons, fell 9 percent 
below 1959. Since the combined production at surface operations— 

strip pits, culm banks, and dredges—remained relatively unchanged, 

virtually all the decline occurred at underground operations because 
of the closing of many deep mines due to high costs, excessive mine 
water, and other factors. 

At the mine, the 1960 production was valued at $147.1 million, down 
15 percent. The proportionately greater decline in mine value than 
in production was attributable largely, as in 1959, to a greater decrease 
in shipments of the higher priced sizes. Shipments of Pea and larger 
sizes were 13 percent below 1959 and represented only 40 percent of 
the year’s total, compared with 42 percent in 1959 and 45 percent in 
1958. Although Buckwheat No. 1 and the smaller sizes were in rela- 
tively greater market demand than the larger coals, only Buckwheat 
No. 5 showed an increase over 1959. Except for Buckwheat No. 4, 
which remained about the same, the smaller sizes also declined in 
average value. As a result of these developments, the average mine 
value dropped from $8.35 to $7.82 per net ton, the lowest since 1947. 

Apparent consumption of Pennsylvania anthracite (production, 


P 


1 Physical s~ientist. 
2 Commodity industry analyst. 
s Commodity research assistant 
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plus imports, minus exports, and plus or minus changes in producers’ 
stocks) totaled 17.6 million tons in 1960, a drop of only 6 percent. 
The disparity between the declines in production and apparent con- 
sumption resulted largely from a 54-percent reduction in producers’ 
stocks. However, neither statistic adequately reflected actual con- 
sumption, as retail dealers outside the producing region and public 
utilities together reduced inventories slightly more than one-half 
million tons. The Anthracite Institute reported that the weather 1n 
major anthracite markets was colder than both 1959 and normal. 
However, since December was the coldest in many. years, domestic 
consumers undoubtedly entered 1961 with extremely low stocks—a 
factor not covered by the 1960 data. 

The proportions contributed by each source of production changed 
materially because of the sharp fall in deep-mine production. Output 
from strip pits increased from 34 percent in 1959 to 38 percent In 
1960; dredge production moved from 3 to 4 percent; culm and silt 
banks contributed 17 percent of the annual production in both years. 
Underground coal accounted for only 41 percent of the 1960 output, 
compared with 46 percent in 1959 and 51 percent in 1958. 

The export trade slumped to its lowest level since 1934, as only 1.4 
million tons was shipped to points outside the United States. Al- 
though exports to overseas destinations fell 29 percent, the 18-percent 
poe in shipments to Canada accounted for the bulk of the tonnage 

oss. 

The average number of men working daily at anthracite operations 
fell 18 percent to a total of 19,051 in 1960. The decline was twice as 
severe as the decrease in production, owing to the continued closing 
of less efficient operations with relatively high manpower requirements. 
Anthracite operations were active an average of 176 days, or 3 more 
than in 1959. However, owing to the reduced number of men work- 
ing, actual worktime declined in 1960 to a total of 3.4 million man- 
days, or 17 percent below 1959. The productivity rate advanced to a 
new record of 5.60 tons per man-day, a 9-percent gain over the former 
high set in 1959. The increased productivity may be ascribed to the 
lessened activity at underground mines, which have relatively low 
rates of output per man-day. The average hourly earnings of anthra- 
cite workers in 1960, according to the U.S. Department of Labor, re- 
mained at $2.75, the same as in 1959. 

Injury experience of the anthracite industry was improved some- 
what in 1960. The number of fatal injuries was 35, or 12 less than 
1959, and nonfatal injuries declined to 1,401, or 322 below 1959. How- 
ever, owing to the reduced worktime, the frequency rates of 1.43 
fatalities and 57.30 nonfatal injuries per million man-hours were only 
slightly lower than the corresponding rates of 1.60 and 58.66 in 1959. 
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This indicated improvement can be attributed to the relatively greater 
activity at the less hazardous strip mines, culm banks, and dredges. 
Summarized salient annual statistics for 1956-60 are presented in 
table 1, and monthly developments in the Pennsylvania anthracite 
industry during 1960 are indicated in table 2. Table 3 shows selected 
historical data for the entire period, 1890-1960. 


TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1956-60 


— ————— | —r ees | ee ee |Ó ee m a 


20, 355, 414 
630, 237 


4, 073, 406 
279, 264 


15, 497, 828 
631, 717 


1 4, 846, 646 
194, 951 


15,047, 444 
716, 169 


4, 757, 088 


13, 089, 007 


4, 950, 544 


— Ld. A — . | d 


1956 
Production: 
Loaded at mines for shipment out- 
side producing region: 
Breakers and washeries 
net tons..| 23, 581, 689 
Dredges do 688, 379 
Sold by local trade and used by 
employees..........- net tons] 4,288,532 
Used at collieries for power and 
heat E net tons.. 841, 620 
Total production......... do....| 28,900,220 


Value at breaker, washery or dredge...|$230, 785, 062 
Average sales realization per net ton on 

breaker and washery shipments to 

points outside producing region: 


Pea and larger................... $11. 50 
Buckwheat No. 1 and smaller... $5.31 
Total all Sizes $8. 33 


Percentage of total breaker and wash- 
ery shipments to points outside pro- 
ducing region: 


Pea and larger 48.8 
Buckwheat No. 1 and smaller... 51.2 
Producer's stocks at end of year ? 
net tons 341, 505 
Exports MAA do-] 5,244,349 
Imports BEE do- 
Consumption (apparent) do-] 24, 000, 000 
Average number of days worked -- 2 
Average number of men working daily. 31,516 
Output per man per day net tons 4.25 
Output per man per year do- 918 
Quantity cut by machines. do 400, 402 
Quantity mined by stripping...do..-.| Z, 354, 230 
Quantity loaded by machines under- 
neee, net tons..| 7, 308, 110 
Distribution: 
Total receipts in New England 4 
net tons.-| 1,619, 605 
Exports to Canada 3. do] 2,356, 351 
Loaded into vessels at Lake Erie 5 
net tons.. 588, 085 
Receipts at Duluth-Superior $ 
net tons... 311, 599 


25, 338, 321 


$227, 753, 802 


292, 307 
7, 543, 157 


6, 657, 479 
1, 264, 726 
1, 778, 551 
454, 121 
260, 931 


21, 171, 142 


$187, 898, 316 


$11.76 
$6. 94 
$9. 31 


49.1 
50. 9 


184, 028 
6, 877, 761 


5, 332, 043 
1, 012, 035 
1, 522, 408 
260, 050 
93, 499 


20, 649, 286 


$172, 319, 913 


260, 502 
7, 096, 343 


4, 700, 542 


869, 166 


„463, 
329, 204 
71, 846 


18, 817, 441 


$147, 116, 250 


225, 520 
7, 112, 288 


4, 044, 392 
697, 353 

1, 194, 170 
244, 468 
60, 441 


1 An undetermined part included in local sales in 1958 was reported as shipped outside region in 1957. 


2 Anthracite Committee. 
8 U.S. Department of Commerce. 


4 Commonwealth of Massachusetts, Division on the Necessaries of Life, and Association of American 


Railroads. 
$ Ore and Coal Exchange, Cleveland, Ohio. 
6 U.S. Engineer Office, Duluth, Minnesota. 
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TABLE 2.—Statistical summary of monthly developments 
(All tonnage figures 


January ary March April May 


Production (including mine fuel, local sales, and j 
dredge Goal)... e 1, 701, 000 11, 643, 000 |1, 749,000 11, 281, 000 |1, 313, 000 


Shipments (breakers and washeries only, all sizes): 
Fl EE 851,689 | 723,612 | 873,372 | 654,552 | 697, 157 
Binn eee tse EE 941,954 | 875,899 | 976,005 | 565,706 | 534, 067 
Carloadings i... a U... eun U... uu. l. SS 2... 16, 928 15, 434 17, 942 14, 655 15, 674 
Distribution: 
Lake Erie loadings AA 88 26, 067 29, 034 
Lake Ontario loadings EE, AA A WEE, 8 
Receipts at Duluth-Superior 7. 44 ꝗ ew 5, 000 
Upper Lake dock trade: 8 
Receipts: 
IER A DEE cee A EE, PA 
Lake Michigan 933 812 ], 146 19, 940 2, 772 
Deliveries (reloadings): 
Lake Superior 5, 066 5, 317 2. 604 4, 049 b, 552 
Lake Michigan 4, 726 4, 309 4, 303 2, 643 2, 513 
New England receipts: 
dei a AAA AA ß ucuz 22520 
BIL AAA RUN MEN S Susa 61,198 46, 308 49, 835 48, 827 
Fer 8 100, 577 104, 595 90, 204 110, 117 59, 625 
pers u huaa tc seek enn 745 133 |.......... 


Industrial consumption and stocks: 
Railroad (Class 1 only): 11 


Consumption 34, 038 31, 523 36, 456 21, 462 14, 319 
000000 y at ES 34, 797 27, 811 21, 958 17, 505 14, 025 
Electric utilities: 13 
CGonsurppntion. ee 222,769 | 210,662 | 243,348 | 216,610 | 232, 622 
S A 1, 976, 827 |1. 937, 671 11, 801, 132 |1, 887, 942 |1, 879, 370 
Used for cokemaking: 
Consumption..............................- 35, 773 37, 735 42, 213 36, 043 32, 902 
LOCKS AAA é 77,724 65, 831 50, 517 55, 222 67, 100 
Stocks on Upper Lake docks: ? 
Lake Superior. _......-.---..------.--_---_----- 43, 905 43, 123 40, 495 36, 415 30, 863 
Lake Michigan 20, 787 17, 290 14, 073 31, 298 31, 604 
Producers’ stocks 1Ilhl2 c c LL LL c l.l. 378,361 | 365,527 | 293,525 | 283,381 | 333, 447 
Stocks in retail dealer yards 1 .. 884,000 | 722,000 | 569,000 | 618,000 | 714,000 
Retail dealer deliveries 16 A 797,000 | 739,000 | 853,000 | 318,000 | 276,000 
Wholesale price indexes  (1047-49—100) F. o. b 
mines: 17 
Chestnut us ß EE 128.6 128. 6 128.6 117.9 115.8 
699d. ³ĩðW RONDE 8 129. 7 129. 7 129. 7 120. 3 118. 4 
Buckwheat No. 1111. 163. 8 163. 8 163. 8 156. 0 154. 4 
Buckwheat No. 33 196. 1 196. 1 196. 1 193. 6 192. 7 
Employee wages and hours: 18 
Average weekly earnings $88. 09 $76. 16 $99. 91 $80. 88 $82. 29 
Average hourly earnings $2. 71 $2. 80 $2. 76 $2. 77 $2. 78 
Average number hours worked per week........ 31. 8 27.2 36.2 29. 2 29. 6 


1 Furnished by Anthracite Institute. 

2 Pennsylvania Department of Mines and Mineral Industries. 

3 Less than 0.05 percent. 

4 Association of American Railroads. 

$ Ore and Coal Exchange, Cleveland, Ohio. 

6 Buffalo Branch, Ore and Coal Exchange, Cleveland, Ohio. 

7 U.S. Engineer Office, Duluth, Minn. 

8 Includes all commercial docks on Lake Superior and west shore of Lake Michigan as far south as Kenosha 
Data supplied by Upper Lake Docks Coal Bureau, Inc., and direct reports to the Bureau of Mines. 

9 Furnished by Commonwealth of Massachusetts, Division on the Necessaries of Life. 
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in the Pennsylvania anthracite industry in 1960 


represent net tons) 


Change 
Septem- Novem- | Decem- from 
June July August er October ber ber Year 1960 en Year 1959 
r- 
cent) 


EERE Rd —— —— — . ——— —— —— — 


1, 496, 000 1, 186, 000 1, 704, 000 1, 580, 000 1, 678, 000 |1, 692, 000 1, 794, 000 18, 817,000 | —8.9 | 20, 649, 000 


915,511 | 597,888 | 932,916 | 809,752 947,860 | 861,668 | 874,111 | 9, 740,088 | —14.8 | 11, 426, 678 
599,800 | 455,249 | 656,989 | 618,780 | 735,882 | 736,421 | 971,664 | 8, 668, 416 (3) 8, 672, 373 
18, 889 13, 551 19, 963 17, 274 19, 488 18, 977 17, 090 205, 865 | —13.5 237, 891 


4, 947 21, 030 53,940 | 44,229 48, 500 10,721 1... ese 244, 468 | —25.7 329, 204 
8, 596 4, 952 2, 509 4, 880 26. 406 1310 48, 460 |-+102. 6 23, 918 
4, 946 |.......... 12, 908 25, 085 2, 489 10, 013 |.......... 60, 441 | —15.9 71, 845 
€ PETTE 59 12, 90 25, 138 12, 534 10, 014 |.......... 60, —15.7 71, 941 
3, 587 1, 377 347 1, 392 1, 1, 936 1, 517 —1.7 43, 719 


3, 987 4, 106 2, 687 3, 709 4, 187 2, 759 3, 858 —22.5 56, 577 

< em ep em em es e e ep. wm Ü] - we wm en om ep e en. en I < gn en e em e ep em e, e len we em wm ep e e ep em em ———— Jl am wm e wm vm we vm PARRAS Ion e ep e e wm ep e ep wm en le, ep en ep gn em e mm We 1, 778 
77,000 | 45,457 | 69,003 | 65,802 | 77,561 | 77,125 | 53,271 | 697,353 | —19.6 867, 393 
153,800 | 84,805 | 137,083 | 149,176 | 154,336 | 175,828 | 110,010 | 1,430,156 | —20.0 | 1,787, 558 
JJ! 8 49 92 52 1, 476 | —43.9 2, 633 
11,865 | 10, 503 9,660 | 10,914 | 16,808 | 19.059 | 31,707 | 248,314 | —148 291, 501 
21,007 | 27,961 | 27898 | 28,183 | 29,570 25,842 29,856 29,856 | —6.4 31, 899 
219,423 | 236,874 | 230,913 | 235,908 | 239,383 | 224,662 | 238, 282 | 2,751, 456 4.7 |13 2, 629, 051 
1, 898, 648 |1, 857, 880 |1, 881, 332 |1, 879, 123 |1, 864, 994 |1, 888, 534 |1, 798, 787 | 1,798,787 | —10.9 | 2,017,993 
29,645 | 25,942] 26204 | 25,50 | 28469 | 25, 724 24,072 | 370,262 | +.4 368, 830 
71,499 | 68,800 | 86,143 | 89,366 | 108,090 | 107,542 | 92,848 92, 848 | —14.7 108, 893 
28,070 | 25,631 | 33,618 | 51,983 | 52,981 | 55,113 | 50.490 50,490 | +1.2 49, 872 
31,204 | 28,475 | 321135 | 29818 | 26,858 | 26,035 | 23,694 23, 694 | —3.6 24, 580 
316,867 | 290,288 | 336,150 | 339,209 | 318,977 | 327,120 | 199,356 | 199,356 | —53.5 429, 020 
830,000 | 862,000 | 908,000 | 901,000 | 860,000 729,000 | 729,000 | —29.5 | 1,034,000 
433,000 | 488,000 | 583, 534,000 | 565,000 | 452,000 | 737,000 | 6,775,000 | —10.4 | 7,562,000 
115. 8 119. 5 119. 5 123. 8 123. 8 123. 8 123. 8 122.5 | —1.5 124. 4 
118. 4 120. 6 120. 6 123.1 123.1 123.1 123.1 123. 3 — 1. 5 125. 2 
154. 4 157. 6 157. 6 160. 8 160. 8 160. 8 160. 8 159.6 | —1.4 161.9 
192. 7 196. 1 196. 1 196. 1 196. 1 196. 1 196. 1 195.3 | +1.2 193. 0 
$93.23 | $93.50 | $94.26 | $84.39] 395. 22 $94.46 | 395. 35 $88.83 | +4.5 $84. 98 
$2.75 $2.75 $2.74 $2.74 $2.76 $2.73 $2.74 82.7858. 19 $2. 75 

0 34.4 30. 8 34. 5 34. 6 34.8 32.3 | 449 19 30.8 


19 U.S. Department of Commerce. 

11 Association of American Railroads. This series discontinued with December 1960. 

13 Federal Power Commission. 

18 Revised. 

14 Anthracite Committee. Represents coal in ground storage on nearest available date to end of month. 
18 Estimated from reports submitted by a selected list of retail dealers. 

16 Estimated from reports submitted by a selected list of retail dealers. Does not include local sales. 

17 Bureau of Labor Statistics. Based on data obtained from authorized trade publications. 

Is Bureau of Labor Statistics. 

19 11-month average. 
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SCOPE OF REPORT 


Data in this chapter refer only to the anthracite or hard coal 
found in 10 counties of northeastern Pennsylvania. Geologically, the 
anthracite area is divided into four producing fields: The Northern, 
Eastern Middle, Western Middle, and the Southern. The area 1s 
also divided by the coal trade into three regions: The Wyoming, 
Lehigh, and Schuylkill. Because the tonnage involved is small, the 
semianthracite produced in Sullivan County is included in the North- 
ern field or Wyoming region. Information on the anthracite coals 
of Arkansas, Colorado, New Mexico, Virginia, and Washington 1s 
included in the Bituminous Coal and Lignite chapter of the Minerals 
Yearbook. 

As only a small percentage of the Pennsylvania anthracite is con- 
sumed without preparation, the Bureau’s production statistics repre- 
sent largely the cleaned and sized output of preparation plants and 
dredges, expressed in terms of the short or net ton, of 2,000 pounds. 
Hence, the principal report forms used by the Bureau are those 
mailed to preparation plants and dredge operators. However, ques- 
tionnaires are sent to operators of underground mines, strip pits, and 
culm or silt banks to obtain data on run-of-mine production. These 
operators also supply names of preparation plants to which raw 
coal is shipped for preparation, number and type of machines used, 
and other data. From the information filed by these producers of 
raw coal, the Bureau assigns tonnages of clean coal to the county, 
field, and region of origin. Also, by checking these reports with 
those submitted by preparation plants, it is possible to eliminate 
duplicate reporting and insure maximum coverage. The small per- 
centage of the output (less than 2 percent) on which no reports are 
received is estimated by the Bureau on the basis of data released by 
the Pennsylvania Department of Mines and Mineral Industries and 
the Anthracite Committee. 

Data on employment in the Pennsylvania anthracite mining indus- 
try were collected as part of the canvass on production for 1954 and 

rior years. Beginning with 1956, however, employment data have 

een compiled from the Bureau of Mines questionnaire, Mine Injuries 
and Employment—Pennsylvania Anthracite, to reduce the reporting 
burden of respondents. The Bureau employment data include pro- 
duction, development, maintenance, repair, supervisory and technical 
personnel, and owners or firm members who actually produce coal. 
Sales and office personnel and other employees not engaged in pro- 
ducing anthracite are excluded. 

Anthracite distribution data are collected by the Bureau from pro- 
ducers, wholesalers, sales agents, and dock operators on the basis of 
the coal year (April 1-March 31). All shipments are included, 
whether made from current production or from producers’ stocks. 
The distribution reports, published in the Mineral Market Report 
series, show shipments by sizes and method of movement to more 
than 300 cities in the United States and Canada, and may be obtained 
by writing to the U.S. Bureau of Mines, Washington 25, D.C. 
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PRODUCTION, MINING METHODS AND EQUIPMENT 


Output of Pennsylvania anthracite from all sources totaled 18.8 
million tons in 1960, a decline of 9 percent from 1959. As the result 
of continued efforts by the industry to reduce costs by concentrating 
production at the most efficient operations, many underground opera- 
tions were curtailed or closed during the year. Consequently, the 
percentage produced underground fell to only 41 percent of the year’s 
total, compared with 46 percent in 1959 and 51 percent in 1958. On 
the other hand, strip tonnage moved upward, from 34 percent of 
annual production in 1959 to 38 percent in 1960, and the proportion 
recovered from old culm and silt banks remained the same, 17 per- 
cent. Dredge production equalled 4 percent of the 1960 total, up 
1 point from 1959. 

emand for the individual sizes of anthracite varied widely in 
1960. Shipments of Pea and larger (generally referred to as hand- 
fired sizes) showed the sharpest decline, 13 percent, followed by 
Buckwheat Nos. 1, 2 (Rice), and 3 (Barley) with a combined decrease 
of 9 percent. The industrial sizes, Buckwheat No. 4 and smaller, 
were in relatively strong market demand, and shipments were only 
2 percent below the 1959 volume. Data on shipments of anthracite, 
by sizes and percent of total, are shown in tables 4-7. Figure 1 
presents data on shipments by regions, 1935-60. 

Decreased production was reported in all three regions, but the 
substantial decline in the Lehigh caused the shares contributed by 
the Schuylkill and Wyoming regions to increase. Of total output in 
1960, 51 percent was produced in the Schuylkill (50 percent in 1959), 
34 percent in the Wyoming (33 percent in 1959), and 15 percent in 
the Lehigh (17 percent in 1959). On a quantitative basis, production 
ee 19 percent in the Lehigh region, 6 percent in the Schuylkill, 
and 8 percent in the Wyoming. 
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MILLION NET TONS 
28 
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I935 I938 1941 1944 1947 1950 1953 1956 1959 1962 


FIGURE 1.—Pennsylvania anthracite shipped from the Lehigh, Schuylkill, and 
Wyoming regions, 1935-60. 
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TABLE 5.—Sizes of Pennsylvania anthracite shipped to points outside producing 
region, by regions, in percent of total 


(Excludes dredge coal) 


Percent of total shipments 


Size Lehigh region | Schuylkill region 


1956 | 1957 | 1958 | 1959 | 1960 | 1956 | 1957 | 1958 | 1959 | 1960 


Lump ! and Broken (2) (2) (2) 0.1 |...... 01 | 0. 5 0.2 0.2 0.1 
A 8 0. 9 091] 12] 1.1 111 L1 7 . 8 . 8 .6 
e 13.0 | 10.8 | 13.9 | 13.8 | 14.5 | 140 | 12.6 | 15.1 | 14.0 13. 1 
eee, . Su. S 15.7 | 13.6 | 17.5 | 17.3 | 18.0 | 16.7 | 15.0 | 17.5 16. 0 15.0 
Pl on here ee EE 7.8 8.2 | 10.5 | 11.6 | 11.5 8. 6 8.5 0.2 9.8 9.3 
Total Pea and larger 37.4 | 33.5 | 43.1 | 43.9 | 45.1 | 40.5 | 37.3 | 42.8 | 40.8 | 38.1 
Buckwheat No, 1.........-...........- 9.8 9.4 | 12.4 | 12.5 | 11.6 | 12.3 | 11.9 | 13.3 | 13.8 12.2 
Buckwheat No. 2 (Rice). .............. 60| 6.1| 8.6 7.9] 7.0] 84] &5| 931 9.2 8.6 
Buckwheat No. 3 (Barley). )) 8.6| 8.7] 1.0 | 10.0 | 10.6 | 13.0 | 14.2 | 15.1 | 14.0 | 14.4 
Buckwheat No. . . . . . . . 971 90] 92| 911] 951 7.5 7.7] 7.4 7.6 8.9 
Buckwheat No. 55 10.0 | 11.3 | 12.2 | 11.9 | 11.3 9.9 | 10.0 8.8 9.6 12.6 
Otho A A eme A E 18.5 | 22.0 3.5] 47| 4.9 [8.4 10.4] 3.3] 5.0 5.2 
Total Buckwheat No. 1 and 
smaller........................- 66.5 | 56.9 | 56.1 | 54.9 | 59.5 | 62.7 | 57.2 | 59.2 | 61.9 
Size W yoming region š Sullivan County 
Lump i and Broken .. 0. 2 01] 01] O.1 | O.1]|......]......]--.--- 
ae 1.6 1.5 1.2 .9 7% E A 
EE 25.4 | 22.0 | 23.4 | 21.2 | 19.7 |......]--.--- 6.6 |} (3) (3) 
, 28.7 | 27.0 | 26.0 | 23.2 | 23.4 | 15.7 | 26.9 7.8 
PP eo k 8.6] 9.7 97 10. 3] 971 6. 627.49. 5 
Total Pea and larger 64.5 | 60.3 | 60.4 | 55.7 | 53.8 | 22.3 | 54.3 23.9 (3) (3) 
Buckwheat No.1....................... 12.1 | 12.6 | 13.0 | 13.7 | 14.8s 22 6.1 
Buckwheat No. 2 (Rice). .............- 7.7 7.9 7.91 8.5 8.3 | 50.7 | 45.7 5.1 
Buckwheat No. 3 (Barley) 9.2 | 10.0 | 10.6 | 12.4 | 13.0 | 27.0 |.....- 48 | (9 
Buckwheat No. ... . 3.0 [ 2.6| 2.5| 3.3] 3.0 |......|..-.-.|------ 
Buckwheat No. 55 7 1.1 QI 2.5] %61.. EE, SECH 
idc. EE 2.8] 5.5 4.73.9 3.5 |......|------ 60. 1 
Total Buckwheat No. 1 and 
ene do ee 35.5 | 39.7 | 39.6 | 44.3 | 46.2 | 77.7 | 45.7 | 76.1 (3) (3) 
Total 
Size 
Excluding Sullivan County Including Sullivan County 
Lump ! and Broken 0.1| 0.3] 0.2 0.1| 0.3| 0.2 | 0.1 0.1 
)))) AE AE AA E 121 1.0] 1.0 1.3] 10] 1.0 .9 .8 
Sh ⁵ðV—⁴ A 18.1 | 15.5 | 17.8 (3) (3) 18.0 | 15.5 | 17.8 | 16.5 15.6 
Chestnut-... .... . AS 20.9 | 18.9 | 20.5 20.9 | 18.9 | 20 5] 18.8] 18.3 
lu. EENEG 8.5 8.9] 9.6 8.5] 891 9.6] 10.3 9.8 
Total Pea and larger. ...........- 48.8 | 44.6 | 49.1 (3) (3) 48.8 | 44.6 | 49.1 | 46.6 44.6 
Buckwheat No. 111111. 11.7 11. 7 13.0 11.7 | 11.7 | 13.0 | 13.6] 13.0 
Buckwheat No. 2 (Rice). .............- 7.71 7.8] 8.7 7.7| 7.8] 871 8.7 8.3 
Buckwheat No. 3 (Barley). )) 10.7 | 11.7 | 12.8 (3) (3) 10.7 | 11.7 | 12.8 | 12.7 | 13.3 
Buckwheat No. 4 6. 3] 61] 6.0 6. 3 6. 1 6.0] 6.3 7.0 
Buckwheat No. 5..... EE 6.5 7.1] 6.6 6.5| 71] 66] 7.5 9.3 
Other PO MUS 8.3 | 11.0 8.8 8. 3 11.01 3.8 4.6 4.5 
Total Buckwheat No 1 and 
smaller „ 51.2 | 55.4 50. 9 (3 | @ 51.2 55.4 | 50.9 | 53.4 | 55.4 


1 Quantity of Lump included is insignificant. 
3 Less than 0.05 percent. | f 
3 Sullivan County included with Wyoming region in 1959 and 1960 
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TABLE 6.—Sizes of Pennsylvania anthracite shipped to points inside producing 
region, by regions, in percent of total 
(Excludes dredge coal) 


Percent of total shipments 


Size Lehigh region Schuylkill region 
1958 | 1959 1956 | 1957 | 1958 | 1959 | 1960 
Lump i and Broken............--....--|------|------]------ kreeg 0.1 | (3) (2) (3) (3) 
Ee 0.1] 0.41 0.3 5 0.2 .2| 011 0.11 0.1 0.1 
8%%%%,é%%;öÄ—Ä EE 1. 3 2.51 23] 201 1.8 10. 7 10. 2 8.51 7.6 8.6 
eee . 17. 2 15.8] 9.9] 67] 68] 22.4 20.1 15. 6 14.0] 160 
// KAT 30.8 | 29.2 | 16.9 | 10.7 | 9.8 19. 4 17.0 112.2 10.5 12. 5 
Total Pea and larger 49.4 | 47.9 29. 4 20.0 | 18.6 52.8 | 47.4 36.4 | 32.2] 37.2 
Buckwheat No. 1111 15.2 | 16.4 | 10.9 7.7 8.2 | 15.9 | 14.9 | 11.7 | 10.0 | 11.9 
Buckwheat No. 2 (Rice) 25.0 | 27.2 | 17.3 | 13.9 | 13.7 | 13.6 | 12.9 | 10.1 8.9 11.6 
Buckwheat No. 3 (Barley). )) 6.3 7.4] 551 521 4.0 11.5 14.5 9.4| 901 10.2 
Buckwheat No. 4...................... .4 .2 .9 1.1 j... 1.8 3.9 3.1 2.9 3.0 
Buckwheat No. - EEN GEES 9) 171 45] 9.5 91 1.8] 2.1 | 13.5 9.1 
i 32.7 e 334.9 | 47.6 | 46.0 3. 5 4.6 1327.2 | 23.5 17.0 
Total Buckwheat No. 1 and 
smaller... uc O 50.6 | 52.1 1370.6 | 80.0 | 81.4 | 47.2 | 52.6 1363.6 | 67.8 62.8 
Size Wyoming region 4 Sullivan County 
Lump i and Broken e /! h A Q GE 
PF ³¹ i 1] 011 0.1 
SlO VG EE š 2.3| 25] 2.8 
Ohestn u 12. 12.0 | 12.0 12. 4 
SEN 31. 31.1 | 30.1 | 30.4 
Total Pea and larger 47.1 | 46.5 | 44.7 | 45.7 
Buckwheat No. 1...................... 18.1 | 19.3 | 20.2 | 21.1 
Buckwheat No. 2 0 AAA 11.0 | 11.7 | 11.9 12. 5 
Buckwheat No. 3 (Barley)............. 11.01 9.61 9.51 7.6 
Buckwheat No. 4......................]--..-- .9 2 .2 
Buckwheat No. 5 VFC 5.6 5&4] 2.5 1.7 
ee E 7.2 7. 2 11.0 11.2 
Total Buckwheat No. 1 and 
7 8 52.9 53. 5 55.3 54.8 


Total 
Size 
Excluding Sullivan County Including Sullivan County 
Lump i and Broken 1.01 0. 5 (3 10) 0.5| (9 (9) (3) 
DH MMC Mr ep .1 .1| 0.1 a2 .2| 0.1 0.1 0.1 
BLOVE. cess E —— ss 5.5 58] 53 (4) 5.5 581 5.3 5.2 5.4 
Chestnut. ß 16.8 | 15.8 | 13. 4 16.8 | 15.8 | 13.4 | 12.4 | 13.0 
J 26.2 | 24.8 | 20.2 26.2 | 24.8 | 20.2 | 17.0 | 166 
Total Pea and larger 49.6 | 47.0 | 39.0 (4) | 49.7 | 47.1 | 39.0 | 34.7 | 35.1 
Buckwheat No. 1...................... 17.0 | 17.1 | 15.1 17.0 | 17.1 | 15.1 13.2 14.0 
Buckwheat No. 2 (Rice)............... 13.1 | 13.5 | 11.7 13.1 | 13.6 | 11.7 | 10.8 | 11.8 
Buckwheat No. 3 (Barley) < -——— m papae 10. 8 11. 6 9. 0 (4) 10. 8 11. 5 9. 0 8. 0 7. 7 
Buckwheat No. 4...................... .8 | 1.8] 1.5 .8 | 18] 15] 1.8 1.5 
Buckwheat No. 555 3.3] 3.51 2.3 3.2| 3.4 2.2 8.4 6.9 
/f ·0; AA 5.4 6.5 321.4 5.4 5. 5 [21.5 23.1 | 23.0 
Total Buckwheat No. 1 and 
smaller 50. 4 (% | 50.3 | 52.9 [361.0 65.3 | 649 
1 Quantity of Lump included is insignificant. 
3 Less than 0.05 percent. 
$ An 5 z of “Other” sizes included in Local sales” in 1958 was reported as shipped 
SS Outside region” in 


4 Sullivan County end with Wyoming region in 1959 and 1960, 
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TABLE 7.—Sizes of Pennsylvania anthracite shipped to points outside and inside 
producing region in 1960, by regions, in percent of total 


(Excludes dredge coal) 
Percent of total shipments 
Lehigh region Schuylkill region 
Size ! tt 
Shipped | Local Shipped | Local 
outside | sales | Total | outside | sales | Total 
region | region 
Lump ! and Broken suicidar 0.1 (3) 0.1 
VEER 1.1 0.2 0.9 0.6 0.1 0.5 
A EON A a 14.5 1.8 11.5 13,1 8.6 11.8 
ee u ec u y ulna Z osa 18.0 6.8 15.4 15.0 16.0 15.3 
%)) EEN 11.5 9.8 11.1 9.3 12.5 10.1 
Total Pea and larger 45.1 18.6 38. 9 38.1 37. 2 37.8 
Buckwheat No, 1................................. 11.6 8.2 10.8 12.2 11.9 12.1 
Buckwheat No. 2 (Rice 7.0 13.7 8.6 8.6 11.6 9.5 
Buckwheat No. 3 (Barley) 10. 6 4.0 2.0 14.4 10. 2 13.2 
Buckwheat No. 44 0.5 |. assess 7.3 8.9 3.0 7.3 
Buckwheat No, 5555 11.3 9.5 10. 9 12.6 9.1 11.6 
ODO EE 4.9 46.0 14.5 5.2 17.0 8.5 
Total Buckwheat No. 1 and smaller 54.9 81. 4 61.1 61.9 62. 8 62. 2 
SS EI EE ES SE TT TE 
Size Wyoming region š Total 
Lump i and Broken A AA 0.1 0.1 (2) 0.1 
OSes ͤ NP 8 0.9 0.1 0.7 0.8 0.1 0.6 
AE a tee 19.7 2.2 14.7 15.6 5.4 12.8 
TCC ³0ÜoA—ꝛiſ ⁰¹ͤmqZ . ose 23. 4 11. 0 19. 8 18. 3 13. 0 16.9 
(((( ses z aou a A 8 9. 7 24. 8 14. 0 9. 8 16. 6 11. 6 
Total Pea and larger 53. 8 38.1 49. 3 44. 6 35.1 42. 0 
Buckwheat No. 1... Bee 14.8 19.1 16.0 13.0 14.0 13.3 
Buckwheat No. 2 (Rice).......................... 8.3 11.4 9.2 8.3 11.8 9.2 
Buckwheat No. 3 (Barley)........................ 13.0 5.6 10. 9 13. 3 7.7 11.8 
Buckwheat No. A... . . . 8.0 0.1 2.2 7.0 1.5 5. 5 
Buckwheat No. A e 3.6 2.8 8.3 9.3 6.9 8.6 
.0]4,7. A A 3.5 22.9 9.1 4.5 23.0 9.6 
Total Buckwheat No. 1 and smaller 46. 2 61. 9 50.7 55. 4 64. 9 58.0 
1 Quantity of Lump included is insignificant. 
2 Less than 0.05 percent. 
3 Includes Sullivan County. 


Among the major producing counties, output declined 8 percent in 
Luzerne, 11 percent in Lackawanna, 12 percent in Northumberland, 
and 13 percent in Schuylkill. Production increased in only two coun- 
ties in 1960, Carbon and Sullivan Counties. Tables 8 to 12 present 
data on production by fields, regions, and counties. 
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TABLE 8.— Pennsylvania anthracite produced by fields, in net tons 


1956 1957 1958 1959 1960 


— — . — 


Eastern Middle: Breakers and washeries..| 2,391,906 | 2,404,609 1. 738. 555 1.915, 788 2, 121. 500 
Western Middle: 


—— Ñ — — [| —— M xv. —ßrĩ— fener ene 


Breakers and washer ies 7, 268,150 | 6,930,428 | 5,982,747 | 5,813, 868 5, 104, 897 
F ·r AA eee ee 46. 348 38, 497 68. 986 65, 683 71, 828 
Total Western Middle —-—- 7, 314, 498 | 6,968,925 | 6, 051, 733 5, 879, 551 5, 176, 725 
Southern: | 
Breakers and washeries................ 7,425,427 | 6,061,879 | 5,086,583 | 5, 269. 930 4, 530, 628 
Dees ee roe Se Roc A I 625, 310 594, 941 610, 668 650. 936 640. 335 
Total Southern...................... 8, 050, 737 | 6,656,820 | 5,697,251 | 5, 920, 866 5, 170, 963 
Northern: 
Breakers and washeries lll 11,098,450 | 9,283,704 | 7,671,464 | 6, 933, 081 6, 348, 253 
Dred EE 44, 629 24, 263 1221390: Wont aes m 
Total Northern 11,143,079 | 9.307,967 | 7,683,603 | 6, 933. 081 6. 348, 253 
Total: y — 
Breakers and washer ies 28, 183, 933 | 24, 680. 620 | 20, 479, 349 | 19, 932. 667 | 18, 105, 278 
Dredges__... . . ͤ-0ł— . 8 716, 287 657, 701 691. 793 716. 619 712, 163 
Grand total. 28, 900, 220 | 25, 338, 321 | 21,171,142 | 20,649,286 | 18,817, 441 


Includes Sullivan County. 


TABLE 9.— Pennsylvania anthracite produced in 1960, classified as fresh-mined, 
culm-bank, and river coal, by fields, in net tons 


From mines 


Underground From From 
Field S um i Ms Total 
rip pits anks redging 
Mechani- Hand - 


cally loaded 
loaded 
Eastern Middle.._.-..-.--..-- 92, 352 32,480 | 1,194, 353 802 315 Sus: 2, 121. 500 
Western Middle 2 212, 187 1, 535, 642 2, 284, 191 1, 072, 877 71, 828 5, 176, 725 
Southerr n 468,004 | 1,642,562 | 1, 905, 683 514, 379 640, 335 5, 170, 963 
Northern 1 .. 3, 271, 849 440, 902 1, 728, 061 907, 441 |.........--. 6, 348, 253 
NV CH EEN 4,044,392 | 3,651,586 | 7,112,288 | 3,297,012 | 712,163 | 18, 817, 441 


1 Includes Sullivan County. 


TABLE 10.—Pennsylvania anthracite produced in 1960, classified as fresh-mined, 
culm-bank, and river coal, by regions, in ner tons 


From mines * 
Underground From From 
Region culm river Total 


Strip pits banks dredging 
Mechani- Hand 


cally loaded 
loaded 
¡PA A seca 101, 607 192, 256 1, 640, 256 825, 825 22, 700 2, 782, 044 
Schuylkill.................-.- 670, 936 | 3,018, 428 3, 743, 971 | 1,563,746 689, 463 9, 686, 544 
Wyoming lll 3, 271, 849 440, 9021, 728, 061 907, 441 | ........... 6, 348, 253 
Dol 4,044,392 | 3, 651, 586 7,112,288 | 3, 297, 012 712,163 | 18, 817, 441 


1 Includes Sullivan County. 
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Underground Mines.—Underground production slumped sharply in 
1960, as the industry accelerated its efforts to satisfy a greater pro- 

rtion of the available market from lower cost, alternate sources. 

he total pou underground slipped 18 percent below 1959. The 
effect of the industry's economy drive and depletion of reserves was 
most apparent in the Lehigh region, where underground production 
fell 68 percent below 1959. In the Schuylkill region, output at deep 
mines fell 9 percent, while in the Wyoming, where excessive mine 
water and surface subsidences placed additional burdens on deep-mine 
operators, underground production dropped 17 percent below the 
1959 level. As a result of these regional differences, the Schuylkill 
region contributed 48 percent of the coal produced underground in 
1960, compared with 43 priis in 1959. The Wyoming's share in- 
creased from 47 percent of the underground total in 1959 to 48 percent, 
but the Lehigh tumbled from 10 percent in 1959 to only 4 percent. 
Detailed data on production by source, fields, and regions will be 
found in tables 8 to 11. Figure 2 shows trends in production by 
sources, 1949-60. 

Strip Pits.—Despite the decline in demand for anthracite, 7.1 million 
tons was po at ci e operations in 1960. Although this 
represented a gain of only a fraction of 1 percent over 1959, the total 
represented 38 percent of the EE in 1960, a record high. Strip- 
ping operations also accounted for proportionately more of total 

roduction in each of the three regions. For example, of the total 
esh-mined coal (strip and underground) produced in the Lehigh 
region, 85 percent originated at strip pits, compared with 65 percent 


MILLION NET TONS 
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o 
1949 1950 (951 1952 1953 1954 1955 1956 1957 1958 1959 1960 
FIGURE 2.—Production of Pennsylvania anthracite, by sources, 1949-60. 
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in 1959. In the Schuylkill, 50 percent came from open pits in 1960, 
compared with 47 percent in 1959; in the Wyoming region, the com- 
parable figures were 32 and 29 percent. 

As in recent years, the Schuylkill region again led in strip-pit 
production with 53 percent of the 1960 total, a 2-point gain, followed 


MILLION NET TONS 
14 


Z Lehigh region 


O 
1935 1938 1941 1944 1947 1950 1953 1956 1959 1962 
FIGURE 3.—Pennsylvania anthracite mined from strip pits by regions, 1935-60. 


TABLE 13.—Production of Pennsylvania anthracite from strip pits 


Mined by Percent of Number Average 
stripping fresh-mined of men number 
(net tons) total that employed of days 
was stripped worked 
J evo ͤ K ͤͤ RE UE E 1. 121, 603 (1) 8 8 
J ³ ³ A ĩͤ A ĩͤ 8 2, 054, 441 2.5 1) (1 
|t m f O MES 1, 578, 478 2.7 8 6 
JJ. S 8 2, 536. 3. 8 1) (1 
T953 GE 8, 606, 482 32. 5 6,168 193 
1054... EE 7, 939, 680 32.0 4, 837 202 
))). ³ ⁵³ 7, 703, 907 34. 7 2 4, 642 2 205 
I ha xy 8 8, 354, 230 35.7 4, 840 216 
) M B—¹.ĩus ARO 7, 543, 157 37. 4 4, 546 207 
J)) ³ðV 8 6, 877, 761 39.1 4, 418 190 
777%) ⁰—⁰m 2 8 7, 096, 343 43. 0 3. 775 200 
1960: 
Lehigh region 1. 640, 256 84. 8 977 192 
Schuylkill region 3, 743, 971 50. 4 1, 692 190 
Wyoming region 222 1. 728, 061 31.8 801 207 
TOGA) EE 7, 112, 288 48.0 3, 470 195 
1 Data not available. 
2 Estimated. 


3 Includes Sullivan County. 
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by the Wyoming region with 24 percent and the Lehigh region with 
23 percent, each representing a 1-point drop from 1959. Regional 
strip production varied little, however, as declines of only 2 and 3 
percent occurred in the Lehigh and Wyoming regions respectively ; 
the Schuylkill registered an increase of 3 percent. Detailed data on 
strip-pit production for selected years in the period 1915-60 are pre- 
sented in table 13. Figure 3 shows trends in the regional production 
of strip coal, 1935-60. 

Culm-Bank Coal.—Apparently as the result of the substantial decline 
in underground production, operators in the Wyoming region stepped 
up production from culm banks to meet the demand for the smaller 
sizes. Consequently, of the total recovered from banks in 1960, 28 
percent came from that region (20 percent in 1959). Of the remainder, 
47 percent originated in the Schuylkill region (56 percent in 1959) 
and 25 percent in the Lehigh region (24 percent in 1959). On a com- 
parative basis, the output from banks dropped 4 percent below 1959, 
with decreases of 1 and 18 percent respectively, in the Lehigh and 
Schuylkill regions, and an increase of 33 percent in the Wyoming 
region. The production of Pennsylvania anthracite from culm banks, 
by fields and regions, is shown in tables 9, 10, and 14. 


TABLE 14.—Production of Pennsylvania anthracite from culm banks, by regions, 
in net tons 


Year Lehigh Schuylkill Wyoming Sullivan Total 
County 

Ios da idas 192, 790 1, 748, 960 760, 718 |.........-.... 2, 702, 468 
O ca oi 136, 058 2, 532, 116 5 3, 193, 972 
sy IN AA 101, 239 2, 178, 482 442, 878 |___ 2, 722, 599 
38 EE 53, 037 1, 941, 896 345, 511 |.............. 2, 340, 444 
199. 8 64, 180 2, 159, 548 360, 0808 2, 583, 814 
1940 P TA 192, 878 2, 109, 557 480, 603 |.............- 2, 783, 038 
IS it o e 326, 755 2, 881, 049 449, 06222 8, 656, 866 
Är 745, 934 3, 529, 757 459, 3738 4, 735, 064 
104]. — o ee asus 1, 944, 047 4, 577, 917 1, 041, 841 19, 893 7, 583, 698 
T944- DC 2, 125, 317 5, 787, 036 1, 673, 994 13, 833 9, 600, 180 
A ee 2, 086, 864 4, 936, 907 1, 728, 440 34, 448 8, 786, 659 
/ m REM 1, 875, 590 4, 752, 141 1, 780, 874 22, 487 8, 431, 092 
JJ . 1, 044, 501 3, 947, 016 1, 409, 217 2, 912 6, 403. 646 
. ³˙¹¹mꝛꝛ5 ¿u u cae 796, 114 3, 729, 1, 098, 138 5, 623, 779 
9199... ae un 694, 763 2, 778, 181 956, 250 4, 429, 144 
1), 8 366, 069 2, 533, 535 29 1, 877 3, 467, 310 
I/! Bee 566, 613 3, 578, 795 484, 792 |__ 2 4, 630, 200 
. A Suyup es 791, 445 3, 407, 974 // EE 4, 765, 516 
Kee eer 714, 646 2, 792, 323 504, 031 |__- 4, 011, 000 
A A A 797,761 2, 320, 006 447,715 |-------------- 3, 565, 482 
7 862, 539 1, 934, 492 416,015 8, 213, 046 
RI 8 1, 493, 381 2, 750, 838 530, 5800 2 4, 774, 799 
D (xy asum 1, 457, 869 2, 479, 241 584, 300 |.............. 4, 521, 410 
.. IN a 605, 741 1, 742, 356 550, 756 3, 900 2, 902, 753 
/ 8 831, 1, 905, 465 1 684, 135 (1) 3, 420, 854 

S/. —'—w as nunaman sas 825, 825 1, 563, 746 1 907, 441 (1) 3, 207, 01 


1 Sullivan County included in Wyoming region. 


Dredge Coal.—Dredging operations were conducted at virtually the 
same pace as in 1959, and the total of 712,000 tons was only 4,000 tons 
less than the figure for 1959. Detailed information on the production 
and value of dredge coal, by river of origin, is presented in tables 15 
and 16. However, the value data are not strictly comparable for all 
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years because one large operator, who usually produces the bulk of the 
total, reported cost, of production rather than an open market price 
for 1956-58. | 


TABLE 15-— Pennsylvania anthracite produced by dredges in 1960, by rivers 
(including tributaries) 


Value 
River Production 
(net tons) 
Total Average 

jt ———————— ae eat, 22, 700 $111, 500 $4. 91 
Oe e D DEE 23, 624 114, 390 4. 84 
SiusQuenanna EE 665, 839 2, 031, 477 3. 05 
J ⁵² re 712, 163 2, 257, 367 3.17 


TABLE 16.— Pennsylvania anthracite produced by dredges, by rivers 
(including tributaries) 


Net tons Value 
Year 
Lehigh | Schuylkill Susque- Average 
River River hanna Total Total per ton 
River 

1040 E 1 78, 947 1) 863, 997 942, 044 $1, 097, 000 $1.16 
Nees 47, 838 396, 522 1, 078, 203 1, 517, 563 1, 839, 784 1.21 
/ ³·Wwmm 9, 385 268, 919 1, 006, 729 1, 285, 033 1, 478, 719 1. 15 
1043 TOS 37, 452 342, 815 954, 470 1, 334, 737 1, 972, 777 1, 48 
1066 DEE 40, 804 494, 371 837, 472 1, 872, 737 2, 084, 431 1. 52 
77 41, 409 366, 161 797, 656 1, 205, 226 1, 924, 148 1. 60 
f; - 8 37, 441 247, 757 847, 196 1, 132, 394 2, 091, 324 1. 85 
/! 8 46, 478 158, 102 1, 015, 126 1, 219, 706 2, 480, 068 2. 03 
/. : ,871 865, 988, 004 2, 291, 752 2. 32 
1040 8 22, 131 52, 012 790, 979 865, 122 2, 131, 096 2. 46 
3 2¹, 877 34, 222 563, 465 619, 564 1, 677, 508 2. 71 

1951 u 22.2 S: ; 27, 454 508, 770 561, 568 1, 576, 576 2.81 
1952.2 Z EET , 402 30, 407 324, 24 372, 054 1, 109, 778 2. 98 
7. A unu Q: 31, 391 20, 643 386, 147 438, 181 1, 449, 149 3. 31 
»ö»ͤ A 16,015 |.............. 709, 892 725, 907 1, 810, 026 2. 49 
A te 29, 935 60, 256 698, 652 788, 843 1, 844, 835 2. 34 
Mee 44, 262 540 666, 716, 287 1, 273, 415 1. 78 
AAN 30, 650 10, 167 616, 884 657, 701 1, 143, 152 1.74 
19508 EE 30, 763 10, 230 650, 800 691, 793 1, 324, 943 1. 02 
Ar. i 13, 312 13, 213 690, 094 716, 619 2, 310, 895 3. 22 
19060... / uy u u s aza 22, 700 23, 624 665, 839 712, 163 2, 257, 367 3.17 


1 Schuylkill included with Lehigh in 1940. 


Weekly and Monthly Data.—The Bureau of Mines publishes estimates 
of the weekly and monthly production of Pennsylvania anthracite in 
a series of Weekly Anthracite Reports which may be obtained free 
upon request to the Bureau of Mines, Washington 25, D.C. These 
estimates are based upon weekly carloading data supplied by the As- 
sociation of American Railroads, which are modified by statistical 
factors derived from data on truck shipments compiled by the Pennsyl- 
vania Department of Mines and Mineral Industries, and annual data 
on e coal and colliery fuel obtained by the Bureau of Mines. 
The weekly and monthly estimates are later adjusted to the total an- 
nual production figure. (See tables 17 and 18.) Regular monthly 
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supplements to these reports include such salient statistics as rail and 
truck shipments, the Lake-dock trade, producers’ stocks, retail-dealer 
stocks and deliveries, imports, exports, consumption, wholesale price 
indexes, average earnings, and working time. 


TABLE 17.—Estimated weekly production of Pennsylvania anthracite in 19601 


Week Thousand Week Thousand Week Thousand 
ended— net tons ended— net tons ended— net tons 
Jan. 2..... (3) Apr. D 271 |! July 16.... 354 
9 417 16. 368 . 404 
16..... 458 28 ... 286 30. 
23... 379 30 318 || Aug. 6 357 
90. .... 447 || May 7 280 13.... 843 
Feb. 6..... 399 14.... 308 red 


132205 359 > 2 s 302 EH 

20....- 405 28. ..- 326 || Sept. 3. 891 

* 385 || June 4 306 10.... 811 
Mar. 5..... 827 11... 309 RS 883 

12... 2 895 18.... 390 24...- 394 

105523. 404 25.5 460 || Oct. 1.... 378 

208... 376 || July 2.... 71 8 392 
Apr. 2. 380 H 43 15.55 410 


1 Estimated from weekly carloadings as reported by the Association of American. Railroads; adjusted to 
annual production total from Bureau of Mines canvass. 

9 Fi represent output of working days in that part of week included in calendar year 1960. Revised 
total for week of January 2, 1960, was 338,000 net tons. 


TABLE 18.—Estimated monthly production of Pennsylvania anthracite, in 
thousand net tons! 


Month 1953 1954 1955 1956 1957 1958 1959 1960 
Janes 2,707 | 2,874 | 2,454 | 2,743 | 2,625 | 2,161 | 2,318 1,701 
February A 2,438 | 2,525 | 2,568 | 2,360 | 2,072] 1,753 | 1,645 1, 643 
E A A A uetus 2,354 | 2,364 | 2,007 | 2,052 | 1,798 | 1,476 | 1,593 1, 749 

A Kk see tenes 2, 04 2,100 | 1,723 2,037 | 1,545 | 1,588 1, 281 
¡EA gasas 2,869 | 2,013 | 1,985 | 1,947 | 2,204 j 1,612 | 1,466 1,313 
NI ³ÜW¹. 2,975 | 2,387 | 2,130 | 2,470 | 2,551 1,963 | 1,777 1, 496 
Eur 2,551 | 2,080 | 1,845 | 1,890 | 1,478 | 1,377 | 1,206 1, 186 
A/! ii sia 2,452 | 2,270 | 1,904 | 2,729 | 2,2094 | 1,750 | 1,600 1,704 
September..-........................ 2,732 | 2,416 | 2,453 , 509 | 2,173 | 2,050 | 1,823 1, 580 

e ß 2,353 | 2,244 2, 971 2,2 1,966 | 1,805 1, 678 
NOVO EE 2,386 | 2,681 | 2,385 | 2,629 | 1,928 | 1,559 | 1,863 1, 692 
e AA 2,443 | 3,020 | 2,507 | 2,342 | 1,826 | 1,959 | 1,965 1, 794 

M/, ³·¹1w-- Ses 30, 949 | 29,083 | 26,205 | 28,900 | 25,338 | 21,171 | 20,649 | 18, 817 


1 Production is estimated from weekly carloadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. 


Mechanical Loading.—Owing to the substantial decline in under- 
ground production, the quantity of anthracite loaded mechanically 
fell also, but not as sharply as that loaded by hand. For mechnical 
loading underground, the decline between 1959 and 1960 was 14 percent 
and for hand loading, 23 percent. This difference led to a further 1n- 
crease in the proportion of underground production loaded mechani- 
cally—53 percent, compared with 50 percent in 1959. Another result 
was a reduction of 17 percent in the number of loading units reported 
in use in 1960. | 

Of the total coal loaded mechanically underground in 1960, 81 per- 
cent, was in the Northern field, where the relatively flat seams are more 
amenable to mechanization, 12 percent in the Southern, 5 percent, in 
the Western Middle, and only 2 percent in the Eastern Middle. Com- 
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pared with 1959, mechanical loading underground dropped 45 per- 
cent in the Eastern Middle field, 30 percent in the Western Middle, and 
15 percent in the Northern. In the Southern field, the tonnage loaded 
mechanically exceeded that in 1959 by 20 percent. Statistics on 
mechanical loading and equipment are shown in tables 19 to 21. 
Figure 4 shows trends in hand loading, mechanical loading, and 
stripping, 1935-60. 
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FIGURE 4.—Pennsylvania anthracite mechanically loaded, hand loaded, and 
stripped, 1935-60. 


TABLE 19.—Pennsylvania anthracite loaded mechanically underground, by fields, 
in net tons 


Scraper Pit-car Hand-loaded face con- Total mechani- 
loaders 1 loaders veyors, all types 2 cally loaded 
Field 
1959 1960 1959 1960 1959 1960 
Northern 1, 216, 419 | 1, 052. 054 16, 501 2, 607. 724 | 2,219,795 3, 840. 644 | 3, 271. 849 
Eastern Middle.... 80, 764 42, 8255 86, 504 49, 527 167, 358 92, 352 
Western Middle. 56, 048 39. 8 ——˙s;ů 246. 972 172. 312 303. 020 212, 187 
Southern . . 110, 542 82,670 | 3,000 | 12, 503 275, 978 372, 831 389, 520 468, 004 
Total 1, 463, 773 | 1, 217, 424 19, 501 | 12, 503 | 3, 217, 268 | 2,814, 465 | 4, 700, 542 | 4,044, 392 


1 Includes mobile loaders. 
3 Shaker chutes, including those equipped with duckbills. 
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TABLE 20.—Pennsylvania anthracite loaded mechanically underground 


Conveyors ! and 
pit-car loaders 


Total loaded 
mechanically 


Net tons 
loaded 


Number 
of units 


Net tons 
loaded 


7, 308, 110 
6, 657, 479 


, 332. 043 
4, 700, 542 


Scraper loaders Mobile loaders 
Year 
Number | Net tons | Number | Net tons | Number 
of units loaded of units loaded of units 
1956.........-- 303 1, 080, 339 80 1, 077, 412 1, 593 
1975 —V—ü—j— 295 1,179,099 66 799, 493 1, 437 
1958... 290 931, 313 51 658, 549 1, 234 
19889 186 771, 142 46 692, 631 869 
19600. 114 525, 482 45 691, 942 754 


4, 044, 392 


1 Includes duckbills and other self-loading conveyors. 


TABLE 21.—Trends in mechanical loading, hand loading, and stripping of 
Pennsylvania anthracite 


(Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors) 


Percent 
of total 
under- 
ground 


Fresh mined coal 


Underground 


Hand 
loading 
(net tons) 


. Percent 


of total 


Total 
(net tons) 


From strip pits. 


Net tons 


Percent 
of total 
resh 
mined 


Total 


H — — DE TO u — s A —— e — 


Year 
Mechanical 
loading 

(net tons) 
1927. 12, 223, 281 
1928. ...... 1 2, 351, 074 
1929. .....| 3,470, 158 
1930 4, 467, 750 
193 1 4, 384, 780 
1932 5, 433, 340 
1933. 6, 557, 267 
1934. 9, 284, 4 
1935. .....- 9, 279, 057 
1936. .....- 10,827, 946 
1937 10, 683, 837 
1938. .....- 10, 151, 669 
19392 11, 773, 833 
1940 12, 326, 000 
1941.. 13, 441, 987 
1942. 14, 741, 459 
1943. 14, 745, 793 
1944. 14, 975, 146 
1945 13, 927, 955 
1946 15, 619, 162 
1947... 16, 054, 011 
1948. ...... 15, 742, 368 
1949. ...... 1, 858, 088 
1950 12, 335, 650 
19511 10, 847, 7 
1952222 10, 034. 464 
1953 „838, 769 
19544. 6, 978, 035 
1955 6, 660, 939 
1956 7, 308, 110 
19577 6. 657, 479 
1958_______ , 332, 043 
1959. ...... 4, 700, 542 
1960. .....- 4, 044, 302 
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71, 434, 537 
67, 373, 788 
66, 493, 690 


60, 458, 344 
49, 074, 722 
38, 400, 820 
34, 474, 844 
39, 290, 255 


34, 503, 819 
33, 898, 560 
31, 882, 514 
27, 990, 628 
30, 797, 715 


29, 190, 837 
90, 435, 277 
30, 495, 240 
27, 990, 005 
26, 800, 270 


20, 957, 744 
22, 465, 205 
20. 909, 101 
21, 432, 923 
15, 172, 562 


15, 820, 245 
15, 404, 452 
14, 713, 819 
11, 054, 720 

9, 874, 873 


7, 837, 819 
7, 746, 794 
5, 958, 574 
5, 366, 792 
4, 714, 928 


3, 651, 586 
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73, 657, 818 
69, 724, 862 
69, 963, 848 


64, 926, 094 
53, 459, 502 
43, 834, 160 
41, 032, 111 
48, 574, 741 


43, 782, 876 
44, 726, 506 
42, 566, 351 
38, 142, 297 
42, 571, 548 


41, 516, 837 
43, 877, 264 
45, 236, 699 
42, 735, 798 
41,775, 416 


34, 885, 699 
38, 084, 457 
36, 963, 112 
37, 175, 291 
27, 030, 650 


28, 155, 805 
26, 342, 239 
24, 748, 283 
17, 893, 489 
16, 852, 408 


14, 498, 758 
15, 054, 904 
12, 616, 053 
10, 698, 835 

9, 415, 470 


7, 695, 978 


2, 
2, 422, 924 
1, 911, 766 
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CO trm a0 
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WEE 
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00 
a 
e. 
bei 
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8, 989, 387 
10, 953, 030 


10, 056, 325 
12, 858, 930 
12, 603, 545 
13, 352, 874 
10, 376, 808 


11, 833, 934 
11, 135, 990 
10, 696, 705 
8, 606, 482 
7, 939, 680 


7, 703, 907 
6, 877, 761 
7, 096, 343 
7, 112, 288 


1 As reported by Commonwealth of Pennsylvania, Department of Mines. 
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75, 810, 974 
72, 147, 786. 
71, 875, 614 


45, 964, 180 
54, 372, 879 


48, 969, 948 
50, 929, 773: 
48, 262, 369 


48, 058, 027 
47, 869, 537 
51, 193, 838 
54, 307, 632 


51, 725, 185 
52, 728, 446 


37, 407, 458 


39, 989, 820 
37, 478, 229 


5, 444, 988 
26, 499, 971 
24, 792, 088 


16, 511, 813 


14, 808, 266: 
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Cutting Machines.—Only an insignificant percentage of the anthra- 
cite produced annually is undercut prior to shooting because of the 
steep pitches encountered. Although seven machines were reported 
used in 1960 (five in 1959), the tonnage undercut declined from 261,000 
tons in 1959 to 226,000 tons in 1960, all of which was produced in the 
Wyoming region. | 

Power Equipment.—Nine less pieces of power equipment were re- 

orted in use in 1960. Though 2 more shovels were reported, 11 fewer 
Dus were used. At strip pits, 143 shovels were reported in use, 
the same as in 1959, but the number of draglines declined from 206 
to 189. A total of 97 shovels and 37 draglines was employed in culm- 
bank operations—the same number of shovels as in 1959, but 6 more 
draglines. Four draglines were reported used in both strip and culm- 
bank recovery work. Table 22 presents detailed data on the power 
equipment used by the anthracite industry, 1958-60. 


TABLE 22.—Power shovels and draglines used in recovering coal from culm 
banks and in stripping Pennsylvania anthracite, by type of power 


1958 1959 1960 
Type of power 

Number | Number Number | Number Number | Number 

of power | of drag- | Total | of power | of drag- | Total | of power | of drag- | Total 

shovels lines shovels lines shovels lines 
Gasoline........ 23 8 31 14 6 20 23 11 34 
E 88 47 48 95 51 45 96 43 51 94 
Dlesel.......... 109 189 298 103 182 285 104 160 264 
IN EA A E, E p A A GE, PA 

Total..... 179 245 424 168 233 401 170 222 392 


Flotation Equipment.—Subsequent to limited research on froth flo- 
tation of anthracite about 1938, the first flotation plant was installed 
in the producing region as an adjunct to a large preparation plant. 
A principal objective of this first plant was to prevent stream pollu- 
tion as well as to prepare a product for market. 

Flotation currently is used on raw anthracite fines sized generally 
between 10- and 200-mesh. The raw fines are obtained from current 
operations of preparation plants, from old silt banks and settling 
ponds, or from river deposits. The floated products are used for a 
variety of purposes, of which powerplant fuel use is the most 
important. 

Bureau survey, part of the 50th anniversary of froth flotation, 
disclosed that five flotation plants were active in the anthracite region 
during 1960. In addition, two plants were idle, and a third was being 
planned for installation in a new preparation plant. 

The five active plants, with an aggregate capacity of 5,000 tons of 
raw coal feed per 24-hour day, treated an estimated 800,000 tons of raw 
fines in the flotation cells. From this feed about 425,000 tons of clean 
coal with an ash content ranging from 8 to 16 percent was obtained 
in 1960. 
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SIZE OF DEEP MINES 


Anthracite produetion in 1960 was obtained from 1,055 deep mines, 
174 strip mines, 110 culm and silt banks, and 26 dredges. The raw 
material from the mines and banks was sized and cleaned in 170 prep- 
aration plants. All dredge operations sized and cleaned the 9 
as it was recovered from the river, except for one operation where the 
dredged material was prepared in a froth-flotation plant. 

Breakdowns of the large number of underground mines into ton- 
nage and employment groupings illustrate the preponderance of 
small producing- units as well as the wide range in size of individual 
units. It is observed from table 23 that 88 percent of the mines pro- 
duced less than 10,000 tons each in 1960. This group employed 30 per- 
cent of the men working at deep mines, but produced only 22 percent 
of the total underground coal. In contrast, 1 percent, or 12 deep 
mines, employed 34 percent of the men but produced 37 percent of 
the coal at underground operations in 1960. 

When separated into employment size groups, as in table 24, 89 per- 
cent of the deep mines had less than 10 employees. This group of 


TABLE 23.— Production of Pennsylvania anthracite at underground mines in 
1960, by production size groups 


Mines Average men Production 1 
working 
Production groups 
Number | Percent | Number | Percent Net tons | Percent 
of total of total 

Less than 10,000 tons 927 88 8, 500 30 | 1,738, 456 
10,000-24,999 tons 72 7 842 7| 1,002,058 
25,000-49,999 tons 27 2 1, 060 9 905, 272 
50,000-99,999 tons. .................--..- 17 2 1, 802 16 | 1,135, 283 
100,000 and more tons 12 1 4, 017 34 | 2,905,130 
Unassigned surface units 242. 4 442 4 AA A 

rr 1, 055 100 11, 723 100 | 7,747,099 


1 Production from underground mines, collected by separate canvass for injury and employment data on 
Bureau questionnaire No. 6-1420A, totals 51,121 tons or 0.7 percent more than the total obtained from the 
Bureau's production questionnaire No. 6-1385A. 

2 Employment at 14 general shops and yards not assignable to any single mine, 


TABLE 24.—Production of Pennsylvania anthracite at underground mines in 
1960, by employment size groups 
Production 1 


Employment groups 
Net tons | Percent 


of total 

Less than 10 employees 035 27 
10-24 employees 945 14 
25-74 employees 22 9 
75-149 employees 17 
150 and more employees 4, 330 83 
Unassigned surface employees 3 4D A —— // AA 

d NEE 100 


1 Production from underground mines, collected by separate canvass for injury and employment data on 
Bureau questionnaire No. 6-1420A, totals 51,121 tons, or 0.7 percent, more than the total obtained from 
the Bureau’s production questionnaire No. 6-1385A. 

2 Employment at 14 general shops and yards not assignable to any single mine, 
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small mines accounted for 28 percent of the employment and 27 per- 
cent of the output from deep mines in 1960. At the other extreme, the 
11 mines with 150 or more employees had 37 percent of the men work- 
ing and 33 percent of the total production at deep mines. 


PRICES AND VALUE OF SALES 


Owing to the intensive competition created by the overall decline 
in demand for anthracite, average f.o.b. mine values shrunk further 
in 1960. The average value of $7.82 per net ton not only represented 
a decline of $0.53 per ton—the same as occurred between 1958 and 
1959—but was the lowest since 1947. Disproportionate shipments of 
the various sizes also adversely affected the industry’s revenue. Ship- 
ments of the higher priced Pea and larger sizes declined 13 percent, 
whereas the Buckwheat and smaller-size category fell only 6 percent. 
Thus, the value of year’s output fel] 15 percent ($172.3 million in 
1959 to $147.1 million in 1960), in contrast to the decrease of 9 per- 
cent in production. 

The average value of each size was less than in 1959, with the ex- 
ception of Buckwheat No. 4, which increased 1 cent. Based on total 
shipments, average values for the Pea and larger and for Buckwheat 
No. 1 and smaller categories declined about the same, 6 and 5 percent, 
respectively. However, on shipments to points outside the producing 
region prices declined relatively more than for coal sold to the local 
trade. In the region, for instance, Pea and larger sizes sold for only 
4 percent less per ton than in 1959, whereas the same sizes dropped 
about 6 — per ton outside the region. Similarly, the Buckwheat 
range of sizes dropped a little more than 1 percent in value per ton in 
the region, but 6 percent in more distant markets. 

For the Pea and larger sizes, the price declines were directly pro- 
portionate to the size of the coal, with Broken and Lump (the largest) 
showing the greatest drop, 11 percent; followed by Egg, 10 percent; 
Stove, 6 percent; and Chestnut and Pea, 5 percent. Among the Buck- 
wheats the largest loss in value per ton was that for “Other” sizes (7 
percent) ; followed by No. 1, with a decrease of 5 percent; No. 2 (Rice), 
4 percent; No. 5, 2 percent; and No. 3 (Barley), 1 percent. The 1-cent 
gain in the average received for No. 4 was due entirely to sales within 
the producing region since this size also brought less in outside 
markets. 

Quotations shown in Saward’s Journal also reflected the downward 
trend in prices of anthracite. In the December 31, 1960 issue the fol- 
lowing price ranges appeared: Broken, $14.75; Egg, $12.45-$14.75; 
Stove and Chestnut, $11.50-$14.75; Pea, $9.50-$12.25; Buckwheat No. 
1, $9.25-$11.25; No. 2 (Rice), $9.00-$10.75; and No. 3 (Barley), 
$8.15-$8.50. These quotations for “Standard” anthracite, specifica- 
tions for which appear in table 25, were less than those quoted near 
the close of 1959 for each size except Buckwheat No. 3, which was 
unchanged. Saward’s does not publish quotations on Buckwheat No. 
4 and smaller, as these sizes are usually sold on contract at negotiated 

rices. 
j Table 26 presents retail prices of selected fuels in certain cities. The 
average values received f.o.b. mines are shown by regions in tables 27 
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1955 1960 | 1950 1955 1960 
TONNAGE | VALUE 


== Buckwhect Nos. 4,5,and smaller 
: Buckwheat Nos. |, 2, and 3 


Im Peco 
Chestnut and larger 


FIGURE 5.—Shipments of Pennsylvania anthracite, 1950, 1955, and 1960, by size 
groups, in percent of total tonnage and total value 
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to 30. Figure 5 shows trends in shipments and revenue received for 
1950, 1955, and 1960, by size groups, in percent of total. 


TABLE 25.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee, effective July 28, 1947 


Percent 
Size Round test mesh Over- Undersize Maximum impurities ! 
(inches) APR. EI ree 


mum | Maxi- | Mini- | Slate | Bone | Ash? 


BrOken.....- -2 o2... Through 43 ee 1% 2 11 
Over 3% to 3. 15 77 EEN, A 
d EES Through 34 to 3. 0 AA 1% 2 11 
Over 2710 15 714 AAA 
7 . . Geier Through 2716 WS |; AE 2 3 11 
Over 156. e LL 15 7; 
Chestnut eme Through 153. 72229 3 4 11 
Over 119. „ñ„„ 4434 15 (A A A A 
POR A EE Through 1310 IU: A ETS 4 5 12 
Over 1 15 o AA v E 
Buckwheat No. 1.......-...-.- Through 916 I; 8 13 
Over 514. BR 15 J GE EE 
Buckwheat No. 2 (Rice) 8 Me 10 |..... Ca ege Tm 3 13 
Buckwheat No. 3 (Barley)..... Through Ma cc .. 10k KEEN, EEN 15 
Over 343... .. BE 20 1; ᷣ A 8 
Buckwheat No. 4..............| Through 332 DO? A A 15 
Over 364. %ĩ 30 I;; 8 
Buckwheat No. 5 Through 364 30 No limit . |........|]....---- 16 


1 When slate content in the sizes from Broken to Chestnut, inclusive, is less than above standards, bone 
content may be increased by 1}4 times the decrease in the slate content under the allowable limits, but slate 
content specified above shall not be exceeded in any event. 

15 5 1 percent is allowed on the maximum percentage of undersize and the maximum percentage 
of ash conten 

The um percentage of undersize is applicable only to anthracite as it is produced at the preparation 
plant. Slate is defined as any material that has less than 40 percent flxod carbon. 

Bone is defined as any material that has 40 percent or more, but less than 75 percent, fixed carbon. 

2 Ash determinations are on a dry basis. 
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TABLE 27.—Average sales realization per net ton of Pennsylvania anthracite, 
exclusive of dredge coal, shipped to points outside producing region, by re- 
gions and sizes 


(Value does not include margins of separately incorporated sales companies) 


Lehigh region Schuylkill region 
Size 


eS | —— nes | ome | .................... || AEüjͤ—4„%é 


Lump ! and Broken.......... $12. 78 ($14. 12 |$11. 99 |$13. 00 |....... $12. 19 |$14. 67 ¡$13.76 |$12. 22 | $10. 53 
898999 ³ AA 11.61 13. 12 12.03 | 12.09 510. 25 | 11.93 | 13 12.10 | 11.27 | 10.22 
NA s Su M 11.94 | 13.54 | 12.85 | 11.87 | 10.55 | 11.95 | 12.81 | 11.92 | 11.08 | 10.33 
Ohestnu 12.02 13. 56 13.02 | 11.97 | 10.74 | 11.87 | 12.82 | 11.93 11. 12 10. 51 
S..; A RM 8.50 10.39 | 9.97 | 9.58 | 8.831 8.77 | 10.36 | 9.69 | 9.06 8. 41 


ee eco: E | — | oc ee 


Total Pea and larger... 


Buckwheat No. 1............ 
Buckwheat No. 2 (Rice) 
Buckwheat No. 3 (Barley)... 
Buckwheat No. 44 
Buckwheat No. 5 


—— — 2——ümj— 1 2—ͤoE . | —MM | ——— 2Eüłwà4 . 2ÄUͥũ—— I. 
— —n— | —————— | —————— | ———— —EAUꝑöiüiʒ . | —— —üͤ . — i — 


Other 3.39 | 3.83 3.51 | 2.33 | 3.42 | 3.81 | 3.97 3.45 3.68 
Total Buckwheat No. 1 
and smaller 4.79 5.75 6.75 6.79 6.30 5.12 6. 28 6. 72 6. 58 6.17 
Total all sizes 7.21 8. 10 9. 10 8. 77 8. 05 7. 60 8. 52 8.75 8. 23 7. 61 
Size Wyoming region 2 Sullivan County 
Lump ! and Broken.......... $13. 15 1$12. 88 |$12. 40 |$11. 84 |$11. 20 2 
A ⁰ 8 11.70 | 12.33 | 11.87 | 11.21 10. 4400 
er A oh cn Latt 12.06 | 12.97 | 12.17 | 11.27 | 10. 68 — $12. 07 (2) (2) 
ebe EE 12.23 | 13.09 | 12.32 | 11.47 | 10.90 [$10.30 511. 00 12.14 


9.38 | 10.42 | 10.03 | 9.77 | 9.49] 9.22 | 10.00 | 10.01 


— —F | —w | ras r | —— d — — | eee | eee | 


Total Pea and larger... 


— 1 | ——— n | ——[ | ———— | —— 1 ——M——— | —— | — Y | — | —aaa 
LS |S — | ——— | r J s | ——— | —— | —— | —— 


Buckwheat No. 1............ 7.37 | 9.17 | 9.24] 8.83 | 804 |.......|]...---- 9. 65 
Buckwheat No. 2 (Rice) 7.00 | 8.42] 8.68 | 8.94 | 864] 6.49 | 7.00 | 8.92 
Buckwheat No. 3 (Barley) ] 5.53 | 6.30 | 6.73 | 7.14 | 7.13 | 5.07 |....... 6.79 (2) (3) 
Buckwheat No. 44 4.04 | 4.97] 5.03 5.21 5.18—— „45%: 
Buckwheat No. 5 3.63 | 3.99 4. 23] 4.74] 4.85 |.......|------.]------- 
OUR OF cuts cia a ae 3.42 | 4.19 | 4.401 4.22] 4.39 |.......|]....... 4.73 


— — — — —p—— — • Gꝛàq—çꝛ2̃—ñ— —-—C ——— ¡os — ee 


Total Buckwheat No. 
land smaller 


— —— Ü| e— ¶— EGĩ— . — R — | — — [Y | ———— x m 
— p) —— — | ——— — | ————— | —— Y — | ——KsSD | d . 


Total all sizes 9.77 | 10.45 10. 15 9.48 | 9.00] 6.89| 8.90 | 6.91 (2) (2) 
Total 
Size 
Excluding Sullivan County Including Sullivan County 

Lump ! and Broken.......... 555 81 |$14. 35 513. 35 $12. 81 |$14.35 [$13.35 |$12. 23 | $10. 83 
EE ee cesan 1.78 | 12.76 | 11.99 11.78 | 12.76 | 11.99 | 11.43 | 10.30 
S/ 12 01 | 12.99 12. 17 (2) (2) 12.01 | 12.99 | 12.17 | 11.28 10. 52 
Chestnut— 12.07 | 13.06 | 12. 28 12.07 | 13.06 | 12.28 | 11. 41 10. 72 
2: MAECEN 8.95 | 10.39 | 9.87 8.95 | 10.39 | 9.87 | 9.42 8. 85 
Total Pea and larger...| 11.50 | 12.50 | 11.76 (2) (2) 11.50 | 12.50 | 11.76 | 10. 93 10. 23 
Buckwheat No. 11. 7.16 | 9.21 | 9.05 7.16 | 9.21 | 9.05] 8.73 8. 09 
Buckwheat No. 2 (Rice) 6.74 | 8.36 | 8.63 6.74 | 8.36 | 8.63 | 8.70 8. 21 
Buckwheat No. 3 (Barley)...| 5.41 | 6.37 | 6.69 || (y (2) 5.41 | 6.37] 6. 69 7.11] 7.01 
Buckwheat No. 444 4.09 4.91 4. 92 4.09 | 4.91 4.92 | 5.00 4.95 
Buckwheat No. 55 3.69 | 4.73 | 4.54 3. 69 4.73 | 4.54] 4.61 4. 49 
Oh!... 3.41 3.894. 08 3.41 | 3.89] 4.08] 3.69 3. 63 


—— — | ome Ñ ees [| coe —— —— A —— .. —— | ——— 


Total Buckwheat No. 
Land smaller 


— — J sÑ o o | ʃ⸗ J| — a sss | a — . —— 
| — . —U | — —I—b. | rm —— || F | u | w 


Total all sizes 


1 Quantity of Lump included is insignificant. 
Sullivan County included with Wyoming region in 1959 and 1960. 
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TABLE 28.—Average sales realization per net ton of Pennsylvania anthracite, 
exclusive of dredge coal, shipped to points inside producing region, by regions 
and sizes 


(Value does not include margins of separately incorporated sales companies) 


Lehigh region Schuylkill region 
Size e 
1956 1957 1958 1959 1960 1956 1957 1958 1959 1960 
Lump i and Broken 4 4 ` $12. 46 |....... $11.97 |$13. 54 813. 29 12. 81 | $11. 57 
))))§ö§ö»X»;ê ] ]:: $13. 34 [$12.50 |$11. 77 | 11.85 | $9.77 | 12.29 1 11.02 10.46 
// osea ua 13 13. 4 12. 84 | 12.46 | 11.41 | 11.86 | 12.52 | 11.28 | 10.95 10. 64 
OGbestnunt ; 13.65 | 15.10 | 14.62 | 13.48 13. 06 11.94 | 12.50 | 11.62 | 11.05 10. 67 
A 8 11.20 | 12.72 | 12.58 | 12.10 | 11.78 9.20 | 10. 47 9. 71 9. 34 8. 93 
Total Pea and larger...| 12.13 | 13.54 | 13.28 | 12.60 | 12.19 | 10.92 | 11.78 | 10.90 | 10. 47 10. 08 
Buckwheat No. 1 9.81 | 11.20 | 11.00 | 11.11 | 10.69 | 6.93 | 8.95 | sel 8.65] 8.36 
Buckwheat No. 2 (Rice) 8.58 | 10.06 | 10.38 | 10.60 | 10. 85 6. 54 8. 07 8.20 | 8.39 8. 18 
Buckwheat No. 3 (Barley)...| 6.87 7. 60 7. 60 7. 90 8. 23 5. 04 5. 92 6. 12 6. 24 6. 28 
Buckwheat No. 444. 5. 26 6. 24 5.10 4. 9 3. 33 4.16 4.05 4. 29 5. 04 
Buckwheat No. 55 3. 83 3. 65 4.66 | 4.75 2. 68 3.48 | 2.83 4. 30 4.01 
Oe 8 4.00 |....... 2.04 1. 85 1. 58 2. 82 9. 41 3. 10 2. 32 9. 98 
Total Buckwheat No. 
1 and smaller 8.37 | 9.95 5.95] 4.85 4.75] 5.83 | 6.87 | 5.40 | 5.05 5. 56 
Total all sizes 10.23 | 11.67 | 8.11 | 6.40 | 6.13 | 852] 9.20 | 7.40 | 6.79 7.24 
Size Wyoming region 3 Sullivan County 
Lump ! and Broken.....-----|$11.30 |$13. 02 |...-.--]_--.----]--.-._-]--.----]--.----]--.---- 
Egg..--.---------------------| 12.54 | 12.89 ($13.65 ($11.67 [$11.22 |.......]|.......|.------ 
Stove__..---..--.----..------| 13.38 | 14.19 | 13. 40 | 12.55 | 12.01 |.......]|.......|.----.- (2) (2) 
Chestnut....................- $12. 40 |$10. 93 510. 00 
;;; 8 11.12 | 10.00 | 9.00 


rt —— | eee | a — —— eee | ED 


Total Pea and larger...| 11.45 


Buckwheat No. 1 
Buckwheat No. 2 (Rice) 
Buckwheat No. 3 (Barley) : . i S F 
Buckwheat No. 4. : : : .45 MM MN DERE 
Buckwheat No. 5...........- ; ; ; i .54 |... T8 


ee | — | ees Ü — | —r ss — 2 o o —— 


Total Buckwheat No. 
1 and smaller......... 


“na || cere | ͤ“Uꝓ—— kaws | pee —— | ees — o | eee 
— . Ó— | “O | ——— || ——— wr | ———HMáÀ—— | ns || nn — TS 


Total all sizes 
Total 
Size 
Excluding Sullivan County Including Sullivan County 
Lump ! and Broken 12 32 |$13. 04 813. 29 $11.32 |$13. 04 513. 29 512. 60 | $11. 57 
FEE! A 2.49 | 12.85 12. 51 12.49 | 12.85 | 12.51 | 11. 59 10. 49 
o 12 16 | 12.88 | 11.78 f (2) (2) | 12.16 | 12.88 | 11.78 | 11.31 | 10.88 
el EE 12.61 | 13.43 | 12.76 12.61 | 13.42 | 12.76 | 12.07 | 11.54 
E g 10.20 | 11. 46 | 11. 43 10. 20 | 11. 46 | 11. 43 | 11. 20 10. 69 
Total Pea and larger...| 11.26 | 12.32 | 11.94 (2) (2) 11.26 | 12.32 | 11.94 | 11.53 11.03 
Buckwheat No. 1... 8.04 | 9.84 | 10.01 8.04 | 9.84 | 10.01 | 10.03 | 9.67 
Buckwheat No. 2 (Rice)..... 7.21 8.76 9.16 7.21 8. 76 9. 16 9. 49 9. 20 
Buckwheat No. 4 (Barley) -] 5.36 6. 18 6.60 (3) (2) 5.36 | 6.18 | 6.60 | 6.69 6. 69 
Buckwheat No. 4............ 3. 41 4.19 4.10 3. 41 4.19 4.10 | 4.35 5. 05 
Buckwheat No. 55. 3.37 | 3.76 | 3.37 3.37 | 3.76 | 3.37 | 4.34 4. 22 
A A scu. cl 2.86 2.73 2. 82 2. 86 2.73 2. 82 2. 24 1. 93 
Total Buckwheat No. 

1 and smaller. 6.32 | 7.44 | 6.43 (2) (2) 6.32 | 7.44 | 6.42 | 5.88 5.80 
Total all sizes 8.77 9.73 | 8.58 (2) (2) 8.77 9.73 8. 57 7. 84 7. 64 


1 Quantity of Lump included is insignificant. 
3 Sullivan County included with Wyoming region in 1959 and 1960. 
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TABLE 29.—Average sales realization per net ton of Pennsylvania anthracite, 
exclusive of dredge coal, shipped to points outside and inside producing region 
in 1960, by regions and sizes 


(Value does not include margins of separately incorporated sales companies) 


Lehigh region Schuylkill region 
Size 
Shipped | Local Shipped | Local 
outside sales Total outside sales Tota] 
region region 
Bump ond eee li Ou]. Zo usus $10. 53 $11.57 $10. 62 
EE $10. 25 $9. 77 $10. 23 10. 22 10. 46 10. 23 
EE 10. 55 11.41 10. 59 10. 33 10.64 10. 39 
Chestnut 10. 74 13. 06 10. 98 10. 51 10. 67 10. 56 
A WWA A 8. 83 11. 78 9. 44 8, 41 8. 59 
Total Pea and larger 10. 18 12. 19 10. 41 9. 94 10. 08 9. 97 
—— —— — | — MM | i — ———— 
Buckwheat No. 1 8. 33 10. 69 8. 75 8. 05 8. 36 8.14 
Buckwheat No. 2 (aste Dc a 8. 36 10. 85 9. 29 7. 89 8. 18 7. 99 
Buckwheat No. 3 (Barley)...............- 7.14 8.23 7.25 6. 89 6. 28 6. 76 
Buckwheat No. 4 5.05 EE 5.05 4.85 5. 04 4. 88 
Buckwheat No. 5 4. 93 4. 75 4. 89 4. 29 4. 01 4. 23 
% hh E 2. 33 1. 58 1. 77 3. 68 2. 28 2. 90 
Total Buckwheat No. 1 and smaller. 6. 30 4.75 5. 82 6.17 5. 56 6.00 
Total all sizes 8.05 6.13 7. 60 7. 61 7. 24 7. 50 
Size Wyoming region 3 Total 
Lump i and Broken $11.20 |... $11.20 $10. 83 $11. 57 $10. 87 
FEpo u os ae su FO eee A, 10. 40 $11. 22 10. 42 10. 30 10. 49 10. 31 
EE 10. 68 12.01 10. 74 10. 52 10. 88 10. 56 
Chestnut ...................-...-- 10. 90 12. 97 11.23 10. 72 11.54 10. 89 
S EE 9. 49 11. 76 10. 64 8. 85 10. 69 9. 57 
Total Pea and larger................ 10. 56 12. 12 10. 90 10. 23 11. 03 10. 42 
Buckwheat No. 1......................... 8. 04 10. 63 8. 02 8. 09 9. 67 8. 54 
Buckwheat No. 2 Goen 3 8. 64 9. 92 9. 09 8. 21 9. 20 8. 56 
Buckwheat o 8 (Barley) 7.18 7. 33 7.16 7.01 6. 69 6. 95 
Buckwheat No. 4. 5.18 5. 45 5.19 4. 95 5.05 4. 95 
Buckwheat No. 5 4. 85 4. 54 4. 78 4. 49 4. 22 4. 43 
ae ß 4. 39 1. 82 2. 54 3. 63 1. 93 2. 52 
Total Buckwheat No. 1 and smaller. 7. 18 6. 66 7. 00 6. 48 5.80 6.27 
Total all sizes 9. 00 8. 74 8. 92 8. 15 7. 64 8.01 


1 Quantity of Lump included is insignificant. 
2 Includes Sullivan County. 
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TABLE 30.—Average value per net ton of Pennsylvania anthracite from all 
sources, by regions 


1959 1960 
Region x 
Shipped | Local | Colliery | Total | Shipped] Local | Colliery | Total 
outside sales fuel produc- | outside sales fuel produc- 

region tion region tion 
Lehigh.............. $8. 75 $6. 40 $7. 60 $8. 27 $8. 02 $6. 13 $8. 29 $7. 58 
Schuylkill........... 7. 80 6. 74 7. 51 7. 53 7.20 7.18 7. 43 7. 19 

Wyoming 2.......... 9. 48 10. 23 5. 63 9. 59 9. 00 8. 74 8. 
Total..-.------ 8. 53 7. 80 5. 97 8.35 7.91 7. 60 5. 96 7.82 


1 Value given for shipments is value at which coal left possession of producing company and does not in- 
clude margins of separately incorporated sales companies. 
3 Includes Sullivan County. 


EMPLOYMENT 


The 18-percent decline in the labor force at anthracite operations in 
1960 continued the downtrend which has persisted since 1947. Em- 
ployment, as measured by the average number of men working daily, 
totaled 19,051, compared with 23,294 in 1959. The greater propor- 
tional decline in employment than in production resulted primarily 
from the sharply lowered activity at deep mines, which have higher 
manpower requirements. 

In 1960, 46 percent of the industry’s total working force was in the 
Schuylkill region, 38 percent in the Wyoming, and 16 percent in the 
Lehigh, as indicated in table 31. Employment declined in each of the 
regions, with the largest decrease occurring in the Wyoming region, 
25 percent below 1959. 

chuylkill, Luzerne, Northumberland, and Lackawanna, in order, 
were the leading counties in the number of men working daily at 
anthracite operations, as shown in table 32. The combined working 
force of these counties comprised 93 percent of the industry’s total. 
Employment declined from 1959 in each of the ranking counties; the 
largest decrease, 30 percent occurred in Luzerne County. 


617802—061— —18 
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TABLE 31.—Men employed, days worked, man-days of labor and output per man 
per day at operations producing Pennsylvania anthracite in 1960 


(Includes operations of strip contractors) 


Total 
Lehigh | Schuylkill | Wyoming 
region region region 1 


Average number of men working daily: 
Underground.............................- 
eee . 
e . eror YS 
At preparation plant...................... 
Other see A 


Total excluding dredge operations 
Dredge operations 4 4444 


Average number of days active: 
All operations except dredges.............. 
Dredge operations 144 21719 — 22 


— —— ——— ——— ———— — —— SN. 


176 


Average days active, all operations 
Man- days of labor: 


All operations except dredges.............. 1, 545, 279 3, 333, 481 | 4, 004, 511 
Dredge operations 22 24,954 |............ 26, 974 31, 
Total man-days, all operations 1, 570, 233 3, 360, 455 | 4, 035, 574 
Average tons per man per day: 
All operations except dredges 5.82 : 4.98 
Dredge operations o 23. 07 
Average tons per man day, all operations. 6.17 5. 12 


1 Includes Sullivan County. 


TABLE 32.—Men employed at operations producing Pennsylvania anthracite, by 
counties 
(Includes operations of strip contractors) 


County 1959 1960 County 1959 1960 
E AAA cscosur seco 287 312 || Luzerne H 8,117 5, 713 
Suns .... l... ce 789 637 || Northumberland................. i 2, 600 
e epncoié 212 194 || Schuylkill.......................- 8, 204 6, 902 
Lacka wanna 2, 758 2, 496 || Sullivan 25 21 
Lancaster, Lebanon, Northamp- Susquehanna and Wayne 2 4 7 
ton, and Snyder 1 108 79 
ier! 23, 294 19, 051 


1 Counties producing dredge coal only. 
2 None employed in Susquehanna in 1959. 


Industry employment was divided as follows: 47 percent in under- 
ground workings, 18 percent in strip mines, 17 percent in prepara- 
tion plants, 14 percent in surface work at underground mines (in- 
cluding general shops), 3 percent at culm banks, and 1 percent at 
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dredges. The total number of men working at deep mines (under- 

round plus associated surface workers and general shops) was 
11,723, a 23-percent decrease from the corresponding total of 15,175 
men in 1959. At strip mines, the decline of 8 percent in employment 
was less severe. 

The reduced labor force worked an average of 176 days in 1960, 
or 3 more than 1959. Actual worktime in the industry totaled 
3,360,455 man-days, a 17-percent decline from 1959. Mining activity 
was highest in the Wyoming and Schuylkill regions, with respective 
averages of 190 and 180 days, and lowest in the Lehigh region, with 
132 days. The relatively low activity in the Lehigh region resulted 
from the closing of the operations of a large company early in 1960. 
Other operations in the Lehigh region averaged 179 days. 

The productivity rate in the anthracite industry rose to a new high 
of 5.60 tons per man-day, 9 percent above the former record of 5.12 
in 1959. The gain in 1960 reflected the decreased proportion of total 

roduction originating from deep mines and the increased proportion 

rom strip mines and culm banks, which have appreciably higher 
productivity rates. Output per man-day was 6.98 tons in the Lehigh 
region, 6.17 in the Schuylkill, and 4.56 tons in the Wyoming. The 
regional variations reflect primarily the different proportions of deep, 
strip, culm-bank, and dredge coal produced in each area. 


DISTRIBUTION 


According to reports filed with the Bureau of Mines, shipments of 
Pennsylvania anthracite totaled 18,813,000 net tons for the 1959-60 
coal year (April 1-March 31), a decrease of 7 percent from the prior 
year. Of the total, approximately 92 percent was shipped to destina- 
tions inside the United States, Y percent to Canada, and only 1 per- 
cent to other countries. Compared with the 1958-59 coal year, ship- 
ments declined 5 percent in the United States, 8 percent in Canadian 
markets, and 62 percent in exports overseas. A breakdown of ship- 
ments in the 1959-60 coal year, by sizes and by States and Provinces 
of destination, is presented in table 33. | 

The adverse effect of competition from other fuels in American 
spaceheating markets was again evident, as shipments of the hand- 

ed sizes (Pea and larger) fell 10 percent below the 1958-59 coal 
year tonnage. The sizes burned in automatic space-heating equip- 
ment fared somewhat better, since the movement of Buckwheat No. 
1 declined only 6 percent and Buckwheat Nos. 2 (Rice) and 3 (Barley) 
dropped about 4 percent each. After a rather abrupt decline during 
the 1958-59 coal year, because of depressed economic conditions, the 
industrial sizes (Buckwheat No. 4 and smaller) registered a moderate 
recovery, gaining 4 percent. 
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The Canadian market displayed trends similar to those in the 
United States, although differing in degree. For example, exports of 
Pea and larger sizes to Canada fell 15 percent below the 1958-59 
level, compared with the 10-percent decline in shipments of these 
sizes in the United States, whereas Buckwheat No. 1 fell 13 percent, 
and Rice, 7 percent. As in the United States, the Canadian market 
took more of the smaller sizes; exports of Barley gained 11 percent, 
and Buckwheat No. 4 and smaller more than tripled. Most of the 
exports to other countries consisted of Pea, Buckwheat No. 1, and 
Buckwheat No. 4 and smaller; these accounted for approximately 
223,000 tons of the total. 

Among United States markets, the “all other States” category 
showed the largest gain over the 1958-59 coal year, 25 percent, fol- 
lowed by the Lake States with 19 percent, and Pennsylvania with 
4 percent. Losses — from 22 percent in the South Atlantic 
States to 19 percent in New Jersey, 18 percent in New England, and 
14 percent in New York. The gains in the areas mentioned were 
due almost entirely to increased receipts of the Buckwheat sizes, par- 
ticularly Buckwheat No. 4 and smaller, but in areas showing de- 
clines, the market losses were about e ually divided between Pea and 
larger and the Buckwheat sizes. Although truck shipments during 
the 1959-60 coal year were slightly less than in 1958-59, the propor- 
tion trucked to final destinations reached 41 percent of total ship- 
ments, a record high. 

The transportation trends shown in the Bureau’s distribution sta- 
tistics for the 1959-60 coal year continued throughout calendar year 
1960, according to monthly data published by the Pennsylvania De- 
partment of Mines and Mineral Industries. Rail shipments were 
14 percent less than in 1959, but truck traffic declined less than 1 
percent, or about 4,000 tons. (See tables 34 to 36.) According to 
these data, each of the major anthracite-consuming States took less 


TABLE 34.—Rail shipments of Pennsylvania anthracite, by destinations, in 
net tons 


[Pennsylvania Department of Mines and Mineral Industries} 


Destination 1957 1958 1959 1960 

New England States. - 1, 287,632 | 1,032, 680 932, 503 712, 780 
New A 3,723,217 | 2,995,230 | 2,723, 926 2, 458, 043 
New Jer88y9 ²AWAq q / AAA 1,927,658 | 1,534,953 | 1, 178, 965 988, 852 
Penn nils E beer e 622, 2,814,258 | 2, 449, 545 2, 236, 964 
AA A E Ee ee 86, 231 69, 816 67, 597 48, 586 
e ONG WEE 293, 316 268, 054 185, 073 167, 355 
District of Columbia. mu 22 89, 244 39, 901 43, 664 22, 024 
Al: SE 28, 207 82, 378 19, 262 17, 524 
Tos tee 251, 585 148, 711 260, 278 165, 903 
/ ²· ³· II 24, 427 35, 540 53, 785 44, 763 
Ain, ⁵ð / 133, 817 81, 090 99, 826 91, 640 
Wseenggsgssgsss‚‚ss s S uuu Su Su Z 103 83, 921 72, 346 60, 737 
Minnesota EES 89, 023 10,011 10, 740 13, 032 
Men.... acce Su modam 52, 718 30, 723 28, 815 60, 835 
IAN A neie uoa 165, 434 100, 560 160, 260 154, 588 
Total United States —— 12, 828, 363 | 9,277,826 | 8,281,675 7, 233, 624 
(Rut o: TREN E E ENE EEN 1, 588,304 | 1,304,214 | 1,311, 841 1, 067, 181 
Other foreign countries_...-.-....-..-..-..---..-----..- 1, 663, 819 459, 129 187, 883 68, 875 
Gander a os 16, 080, 486 | 11,041, 169 399 8, 369, 680 


1 Does not include dredge coal. 
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rail-shipped anthracite than in 1959; there was a drop of about 50 
percent in rail shipments to the District of Columbia, 24 percent to 
New England, 10 percent to New York, and 9 percent to Pennsyl- 
vania points. Truck data from the same source demonstrate the 
relative stability of the trucking market in 1959-60, small declines 
in the “local sales” area, New York, and New Jersey being offset by 
increased shipments to Pennsylvania points outside the producing 
region. 

“After making marked gains in 1959, the Lake trade in Pennsyl- 
vania anthracite declined abruptly in 1960. Lake Erie loadings 
totaled only 244,000 tons, a drop of 26 percent from the 329,000 loaded 
over these docks in 1959, whereas ops over Lake Ontario docks 


TABLE 35.—Truck shipments of Pennsylvania anthracite, by destinations, in 
net tons 


{Pennsylvania Department of Mines and Mineral Industries] 


Destination 1957 1958 1959 1960 

Pennsylvania: 
Within region... edd .....-- 4,396,417 | 4,306,015 | 3,904, 608 3, 826, 445 
Outside region 2,006,029 | 2,624,608 | 2,704, 972 2, 900, 414 
New VO ⁊ s ee 1,170,358 | 1,239,218 | 1,279, 693 1, 217, 342 
et 681, 992 714, 060 619, 926 548, 678 
(RT EE 33, 452 42, 169 44, 748 48, 221 
ONG EEN 65, 298 103, 899 98, 118 103, 381 
District of Columbia ; 4, 174 6, 639 , 232 
A A A EEN 9,574 15, 116 13, 669 17, 703 
öÜ68ẽ ⁵ĩð2] y y FUP 8, 365, 920 | 9,049,259 | 3, 672, 373 8, 668, 416 


TABLE 36.—Truck shipments of Pennsylvania anthracite in 1960, by months 
and by States of destination, in net tons! 


Destination January | February April May June July 
Pennsylvania: 
Within reglon......... 279, 305 243, 571 271,811 187, 964 
Outside region 172, 128 193, 695 201, 744 156, 208 
New Vork , 249 , 022 78, 925 72, 079 
New Jersey....-.-......-- 30, 708 29, 766 40, 912 32, 019 
Delaware 1, 717 940 1, 969 8, 230 
Maryland................. ; 1, 723 9, 656 2,930 
District of Columbia ö 86 28 
Other States 557 265 783 791 
Total: 1960.......... 565, 706 534, 067 599, 800 455, 249 
BD... ee 661, 762 566, 893 631, 142 467, 882 
Percent- 
Destination November December] Total ape or 
0 
trucked 
Pennsylvania: 
pe Within region 327, 040 454, 108 | 3,826, 445 44.1 
` ` Outside region 238, 475 306, 261 | 2,900, 414 33.5 
New York...............- 110, 156 121, 338 | 1,217, 342 14.0 
New Jersey 44, 494 64, 651 , 678 6.3 
ware 4 7, 524 48, 221 .6 
Maryland 10, 141 14, 243 103, 381 1.2 
District of Columbia 753 .1 
Other 8tates.............- 1,125 2, 786 17,703 .2 
Total: 1960.........- 656, 989 736, 421 971, 664 | 8, 668, 416 100.0 
1959.........- 731, 221 785, 802 907, 657 | 8, 672, 373 100. 0 


MEN from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
ge coal. 
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doubled the 1959 figure of 24,000 tons. The Upper Lake trade con- 
tinued to decline as receipts fell 16 percent at Duluth-Superior and 
16 and 2 percent, respectively at docks on Lakes Superior and Michi- 
an. Reloadings for inland delivery declined 23 percent at both Lake 
uperior and Lake — docks. Detailed monthly data on several 
aspects of the Lake trade in Pennsylvania anthracite are shown in 
table 2. 

According to data issued by the Massachusetts Division on the 
Necessaries of Life, the decline in anthracite shipments to New Eng- 
land continued unchecked in 1960. "Total rail receipts were only 
697,000 tons, compared with 867,000 tons in 1959. As 1.3 million 
tons was rail-shipped to New England destinations in 1957, almost 
one-half of the rail tonnage has been lost in 3 years. No tidewater 
receipts were reported for 1960. Tables 2 and 37 present data on 
New England receipts of Pennsylvania anthracite. 


TABLE deste oni pit oF anthracite in New England 


ousand net tons) 


Receipts | Receipts recei Receipts | Receipts receipts 
Year by tide- by Imports? Year by tide- by Imports?| of Penn- 
water rail! water 4 rail ! sylvania 
anthra 
cite 3 
191 14, 421 7, 259 1 1951..... 66 3, 135 27 3, 174 
1920...... 1 8, 521 ; 1 1952....- 70 2, 847 20 2 
1923...... , 082 8, 102 145 1953...-- 49 2, 088 31 2, 106 
Ue laica 1 2, 421 6, 725 106 1954....- 10 1, 898 1, 897 
1945...... 4 831 4, 750 (5) 1955..... 5 1, 713 (5) 1, 718 
8 4 399 5,244 |... eese 1956..... 10 1, 610 (5) 20 
1947__.... 4 4, 498 |.....--... 1957..... 1,5262222 1, 265 
1948.5 1217 4, 646 |..-....... 1958 1,009 |.........- 1,012 
1949....... 4110 3,336 |-.-. X 1959..... 2 867 (5) 869 
1950...... 481 3, 615 18 | 3,678 || 1900.....|.........- 698 (5) 698 


1 Commonwealth of Massachusetts, Division on the Necessaries of Life. 
2 U.S. Department of Commerce. 

3 Total receipts by rail and by tidewater less imports. 

4 Association of American Railroads. 

5 Less than 500 tons. 


CONSUMPTION 


Apparent consumption (production, plus imports, minus exports, 
plus or minus changes in producers’ stocks) of Pennsylvania anthra- 
cite totaled 17.6 million tons in 1960, a decline of 6 percent. Although 
shipments of all sizes except Buckwheat No. 5 decreased, the decline 
of 1.2 million tons, or 17 percent, in the movement of Pea and larger 
sizes to markets outside the producing region accounted for most of 
the decline. This sharp drop in demand for the larger sizes un- 
doubtedly reflected the continued competitive pressures of other fuels 
in space-heating markets. This conclusion is shown by the 14-per- 
cent decline in outside-region shipments of Buckwheat Nos. 1, 2 
(Rice), and 3 (Barley), large tonnages of which are burned in auto- 
matic equipment for domestic and commercial space-heating. 
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Weather conditions were an important factor. According to the 
Anthracite Institute, the 1960 heating season was colder than 1959 
and normal. However, this was due almost entirely to extreme cold 
in March and December. The effect of cold weather in these two 
months was minimal, perhaps, because in March consumers probably 
limited purchases in an effort to deplete their stocks, while the 
extreme cold in December came too late to be reflected fully in the 
year’s production and distribution data, 

Demand for the industrial sizes (Buckwheat No. 4 and smaller) 
remained firm in markets outside the region despite depressed business 
conditions. Shipments of these sizes fell less than 2 percent, or 50,000 
tons, below the 1959 level. In the producing region, or “local sales” 
area, both the Pea and larger and Buckwheat No. 1 and smaller size 
categories registered moderate gains. 

Since producers reduced stocks in ground storage by 230,000 tons, 
1960 production did not equal total domestic and foreign demand. 
Likewise, because of stock liquidations elsewhere, the figure for ap- 
parent consumption (17.6 million tons) is not a true measure of total 
consumption in 1960. For example, according to estimates of the 
Bureau of Mines, retail dealers located outside the producing region 
delivered 6,775,000 tons of Pennsylvania anthracite to consumers in 
1960, a drop of 10 percent. However, these same dealers reduced 
inventories by 305,000 tons during the year, while public utilities took 
about 220,000 tons of their requirements from stockpiles. Although 
the quantity of anthracite used in making coke was about the same 
as in 1959 (370,000 tons), coke plants also drew upon stockpiles, 
reducing stocks by 16,000 tons. 

The last report to be issued by the Association of American Rail- 
roads on consumption and stocks of anthracite showed a further 
continuation of the decline in consumption by Class I railroads. In 
1960 these roads consumed 248,000 tons, compared with 292,000 tons 
in 1959. Consumption of anthracite also declined in the cement in- 
dustry from 159,000 tons in 1959 to 152,000 in 1960. According to 
the American Iron and Steel Institute, consumption of anthracite by 
these industries varied little between 1959 and 1960. For instance, 
the tonnage used in sintering and EE iron ores dropped from 
780,000 to 754,000 tons, but this decline was offset by the rise from 
683,000 to 720,000 tons in the quantity used for steam raising, gas 
making, and other purposes. Consumption moved upward at public 
utility plants, the year’s burn of 2,751,000 tons representing a gain of 
about 5 percent, according to the Federal Power Commission. 

Monthly data on consumption of anthracite by public utilities and 
railroads are shown in table 2. Table 38 presents data on the con- 
sumption of anthracite, briquets, domestic coke, heating and range 
oils, and natural gas in those States comprising the anthracite in- 
dustry’s primary marketing area. Retail deliveries and consump- 
tion data for selected industrial consumers will be found in table 39. 
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TABLE 38.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets 
(Thousand net tons) 


New New | New | Pennsyl- | Dela- | Mary- | District Percent 
Fuel Eng- | York | Jersey | vania ware | lan of Total |oftotal 
land Columbia fuels 
Anthracite (all users) ! 
1057... 8 2 4,893 | 2 2, 610 11, 025 120 858 42 336 
1958. . 1,033 | 2 4,234 | 2 2, 249 9, 745 112 372 44 17. 789 13.3 
1959_..-......--..- 933 | 2 4,009 | 21, 709 9, 059 102 283 50 16, 235 12.3 
3 713 | 23,675 1? 1, 537 8. 964 97 271 28 15. 285 1 
Imported: š 
I w.. AA A AAA ĩè ß 
J/%/öCͤõĩ m VVVVPꝓↄPæꝓ/fffz‚KBn m ß yy y x E 
q ;ö; A 8 J! ĩ¾ ͤ A PE sq a sp (4) (3 
———Á—M NI !!; A ae e [neueee Sv S (4) (5 
Briquets (domestic 
use): 
1777770 12 4 1 7 8 5 1 30 VM 
[e 5 (4) (5 : : 1 E 1 E ( 

;»ͤ;ͤ» A TL 6) | (OÓ Joasezscehb 1: ——— db GE 

I/ deet El PEA EE (0 d.i „ 2 3 
Coke (domestic use) 

737 221 58 162 57 (9) 0 498 4 
ISS 201 53 146 50 (4) 11413 451 4 
ö eck 162 37 116 34 » FF 349 3 
TOAD cece y; 128 30 98 29 F cadets 285 2 

Imported: 8 
JJV (4) 12 AA, IA ⁰·Ü¹w¹ww ð 12 d 
AT EE, A 1d EE, E, A 13 i 
1 9;öÜ 8 VM E VE, y 8 15 d 
¡E AAA 4 ld A AA, A . 8 1 $ 
Oil (heating and 
range) $ 
AA 24.807 | 19,820 | 10, 112 9, 090 903 | 4,559 1, 287 70. 578 60. 0 
198589. 30. 289 | 26,850 | 10, 464 10,553 | 1,293 | 4,793 1, 309 85. 551 63.9 
19599. 29,066 | 27,037 | 10, 896 10,543 | 1,055 | 3,824 1, 155 83. 57 63.6 
19600. 31,008 | 27, 714 | 11, 201 11, 510 991 4, 135 1,200 87. 759 64 0 
Natura! gas: 5 
O EEN 2,455 | 9,005 | 2,544 9,872 9 (9) 9 2, 328 26. 294 22.3 
¡A 3,096 | 10,227 | 3,103 10, 939 9) in * 2, 649 30, 014 22. 4 
1050 EE 3.204 | 11,017 | 3,160 11, 256 9) 9» $ 2, 701 31, 338 23.8 
T d 5 3,516 | 11,890 | 3,532 11, 913 181 (°) 9 2, 738 33, 770 24.6 
otal: 
1957 EE 28. 783 | 33, 882 | 15, 429 30,051 [191,023 fie 4,922 | 13,658 | 117, 748 100.0 
1958 AAA 34. 628 | 41,380 | 15, 963 31. 204 10 1, 405 [10 5, 171 10 4,003 133, 844 100.0 
1950) EE 33. 365 | 42,115 | 15, 971 30. 893 0 1, 157 [10 4, 108 0 3, 906 131. 515 100.0 
1986000. 35 “366 | 43,310 | 16. 368 32,416 |10 1,269 [10 4, 407 10 3, 966 137, 102 100. 0 


1 Pennsylvania Department of Mines and Mineral Industries. 

2 An important but undetermined part of anthracite shown as shipped to New Jersey is reshipped to 
New York City. 

3 U.S. Department of Commerce. 

4 Less than 500 tons. 

s Less than 0.05 percent. 

: con de us to coal equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 

evised. 

$ Converted to coal equivalent upon basis of 24,190 cubic feet of natural gas equaling 1 ton of coal. 

$ 1957-59 Delaware and Maryland included with District of Columbia; 1960 Maryland included with 
District of Columbia, 


10 1957-59 natural gas for Delaware and Maryland included with District of Columbia; 1960 Maryland 
included with District of Columbia. 


Mechanical Stokers.—F'actory sales of anthracite stokers showed a 
marked decline in 1960. According to the Bureau of the Census, U.S. 
Department of Commerce, sales of Class I residential stokers (capacity 
under 61 pounds of coal per hour) totaled 7,050 units, 17 percent less 
than the 8,184 units shipped in 1959. Sales of Class 2 stokers (small 
commercia] types with a capacity between 61 and 100 pounds of coal 
per hour) dropped 29 percent, from 267 units in 1959 to 189 units in 
1960. 
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TABLE 39.—Retail dealer deliveries and consumption of Pennsylvania anthracite 
in the United States, by selected consumer categories 


(Thousand net tons) 


Used in the iron and 


steel industry 
Retail U in 
. dealer | Used as | Used by | Used for | the manu: | 
Year de- colliury rail- generating.| facture of | cement 


liveries ! fuel roads? |electricity ?*| briquets | plants 


KL — E 


— 13, 019 419 457 3. 209 264 
— ass 13, 018 842 409 8. 296 228 
1057........- 10, 670 279 361 3, 303 156 
1058......... 386 195 335 2. 786 120 
1959......... 7, 562 129 292 2, 629 43 
— 6,775 102 249 2,751 81 


! Estimated from reports submitted by a selected list of retail deulers. Does not include local sales. 

2 Association of American Railroads. 

$ Federal Power Commission. i 

4 Annual Statistical Report. American Iron and Steel Institute. 

$ Annual Statistical Report, American Iron and Steel Institute. Contains a small but undetermined 
amount of anthracite used for sintering. 


STOCKS 


Anthracite producers maintained stocks at a relatively low level 
throughout 1960, The largest amount reported held in ground storage 
at the mines was the 378,000 tons at the close of January, a figure 
approximately equal to the monthly average in 1959, The most abrupt 
decline occurred between November and December, as stocks fell to 
199,000 tons by the end of the year, the lowest yearend figure recorded 
since data on producers’ stocks were first published. Although the 
inventory position of most producers apparently was adequate for the 
first 11 months of the year, the unusually heavy snows and severe 
cold which gripped the Middle Atlantic and New Baier States dur- 
ing much of December caused some shippers to fall 2 to 3 weeks behind 
on shipments of certain sizes, despite the drawdown in stocks, 

At the close of December, stocks in retail yards located outside 
the anthracite producing region were estimated by the Bureau of 
Mines at 729,000 tons, a decrease of approximately 30 percent from 
December 1959. Although this low closing figure was attributable 
in part to the heavy December demand, the 1960 monthly data on 
stocks held in retail yards showed a further continuation of the tend- 
ency among retailers to operate with lower inventories than in prior 

ears. 
d Public utilities also continued in 1960 to reduce the quantity of 
anthracite held in reserve, as the total reported for December (1,(99,- 
000 tons) was 11 percent less than at the end of 1959. By meeting 
approximately 8 percent of their total anthracite requirements by 
stock withdrawals, the public-utility industry, as in 1959, obviously 
either decreased purchases or production from privately owned sources. 
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The Association of American Railroads announced that no data would 
be collected after 1960 on coal stocks and consumption. According 
to this source, stocks of anthracite held by Class I railroads at the end 
of December 1960 totaled only 30,000 tons, down 6 percent from 1959. 

Apparently the decreased movement of anthracite over the Great 
Lakes was sufficient to meet 1960 demands since inventories at docks 
on Lake Michigan and Lake Superior changed only moderately, the 
former increasing less than 1,000 tons and the latter decreasing a like 
amount. At coke plants, the 93,000 tons reported on hand at the end 
of 1960 represented a decline of 15 percent from 1959. 


FOREIGN TRADE * 


Exports of Pennsylvania anthracite totaled slightly more than 1.4 
million net tons in 1960, a decline of 20 percent from 1959, according 
to data released by the Bureau of the Census, U.S. Department of 
Commerce. Most of the decline was attributable to substantial losses 
in Canada, France, Israel, and Cuba, the latter as a result of the Cuban 
government’s seizure of the U.S.-owned Nicaro nickel plant. 

Exports to Canada declined about 259,000 net tons (18 percent), 
reaching the lowest level since 1933. The Canadian market has de- 
clined erratically, but steadily, since 1952 owing to increased competi- 
tion from both indigenous and imported liquid and gaseous fuels. 
The completion of the trans-Canada pipeline system or, 1957—58 
and the subsequent rise in natural gas production, notably in the 
Province of Alberta, triggered the spectacular increase in natural- 
gas consumption. According to the Department of Mines and Techni- 
cal Surveys, Ottawa, total net sales of natural gas in Canada rose from 
about 144 billion cubic feet in 1956 to about 282 billion feet in 1959. 
Intermediate totals of 169 billion and 207 billion cubic feet were at- 
tained in 1957 and 1958, respectively. Between 1958 and 1959, sales 
increased by 28.5 billion feet in the Province of Ontario and by 22.2 
billion in Alberta. Although sales data are not available for 1960, 
the rise in production from approximately 417 billion cubic feet in 
1959 to an estimated 504 billion feet in 1960 clearly indicates a con- 
tinuation of the upward trend in consumption. 

Data are not available on Canadian sales and imports of heating 
oils in 1960; however, as reported by the Dominion Bureau of Statis- 
tics, sales of Nos. 2 and 3 heating oils in Ontario and Quebec, which 
together take almost all of the anthracite imported annually, rose from 
29.5 million barrels in 1955 to 44.2 million barrels in 1959. A possible 
extension of this trend is indicated by preliminary estimates which 

laced Canadian crude-oil production in 1960 in excess of 192 million 
3 as compared with about 185 million in 1959. 

In Europe, the abrupt decline in shipments to France and Trieste 

was nearly balanced by increased exports to the Netherlands, Belgium- 


t Figures on imports and exports compiled by Mae B. Price and Elsie D. Jackson, Divi- 
sion of Foreign Activities, Bureau of Mines, from records of the Bureau of the Census. 
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Luxembourg, and Italy. Despite the low 1960 volume, prospects for 
increased trade with Europe in 1960 were brightened by the sailing 
on November 15 of the British vessel Overseas Courier from Phila- 
delphia, Pa., for Rotterdam, Holland, with the largest single cargo 
ever shipped overseas. The 29,063 tons of fine sizes aboard (included 
in the total for the Netherlands) presumably were for use by the West 
German iron and steel industry in processing iron ore. Exports to 
all other countries totaled only about 33,000 tons, almost all of which 
went to Brazil and Viet Nam. 

Only 1,476 tons of anthracite was imported into the United States 
in 1960, according to the Bureau of the Census. Imports are shown 
for 1959-60 in table 40, and exports by country of destination and 
custom districts are shown in table 41. 

Based on preliminary data published in the Accounts Relating to 
the Trade and Navigation of the United Kingdom, the British export 
trade in anthracite staged a moderate recovery after rather severe set- 
backs in 1958 and 1959. According to this source, exports totaled 
907,000 metric tons, compared with 825,000 tons in 1959 and 1,135,000 
tons in 1958. No data are yet available on British exports by coun- 
try of destination; however, as the Dominion Bureau of Statistics 
reported a decline of approximately 32,000 tons in 1960 Canadian 
imports of Welsh anthracite, most of the recovery apparently oc- 
curred in Britain’s traditional European anthracite markets. 

Japan, one of the world’s largest importers of anthracite, mate- 
rially increased purchases of this fuel in 1960. Statistics released in 
the Annual Return on the Foreign Trade of Japan show that imports 
of anthracite totaled 827,000 metric tons for the year, compared with 
about 519,000 tons in 1959. Principal suppliers were North Viet- 
Nam, 473,000 metric tons (up 122,000 tons from 1959); Republic of 
Korea, 126,000 tons (up 66,000 tons); Canada, 118,000 tons (up 
57,000 tons); and the U.S.S.R., 55,000 tons (up 34,000 tons). The 
Japanese also obtained about 18,000 tons from the Union of South 
Africa, 21,000 tons from India, and smaller quantities from Taiwan, 
South Viet-Nam, and the United States. However, the Bureau of 
the Census did not report any exports of anthracite to Japan in 1960. 


TABLE 40.—Anthracite imported for consumption in the United States, 1959-60, 
by countries and customs districts 


(Net tons) 

Country 1959 | 1960 Customs district 1959 | 1960 
OCanada .. ......... 2,538 | 1,476 || Buffalo....................-..--..|-------- 41 
Korea, Republic of. 88 |........ e and New Hampshire 936 
d Kingdom.................. T wes New Vork 88 |.......- 
—VY St. Lawrence. ' | 7]....-..- 
lll AAA 2,633 | 1,476 || Washington...............-...... 2, 538 1, 099 
Pots! 2, 633 1, 476 


Source: Bureau of the Census. 
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TABLE 41.—Anthracite exported from the United States, by countries and 
customs districts 


(Net tons) 
Country 1959 1960 Customs district 1959 1960 

North America: North Atlantic: 

Canada .... AN 1, 453. 228 |1, 194, 170 Maine and New Hamp- 
Costa Rica 100 Shire 16 85 
o REENEN 89, 681 25, 315 New vork 17, 576 1, 878 
Dominican Republic. LY EEGEN Philadelphla 441, 432 353, 048 
Mexico..................-. 1, 488 1, 879 || South Atlantic: Virginia..... 3, 209 1, 042 
Trinidad and Tobago...... „„ Gulf Coast: 
—— | JJ Mobile. 30 EE 
Totaal. 1, 544, 588 |1, 221. 364 Sabine 1. 693 1, 068 
=| Mexican border: 

South America: E] GT 0 — RE 108 
Argentina 3, 099 16 Laredo 1. 218 1, 732 
DBri?1l. 2. ¿SL S LS. 8, 818 18,175 || Northern border: 

Puraguay APA. A 6 rt CH WEE 840, 880 714, 799 
Fh u. U A 497 i . ei A 81 
Venezuela 5 29 Duluth and Superior 2, 003 2, 508 
MAA Michigan 905 347 

Pal! Suyu uz. 11, 922 18. 723 Ono 12. 822 5, 920 

€. == [—————— Rochester 20, 282 18. 866 

Europe: St. Luwrencee............. 429, 637 322, 564 
Belgium-Luxembourg......|.........- 10. 328 Vermont 14, 560 6, 160 
FID. ES 117, 519 62. 362 || Miscellaneous 1. 15200 
A Z22212 Su 48, 213 53. 180 — . h 
Netherlands............... 18, 114 51. 830 S z Z 2 Z. Z; 1, 787, 558 | 1, 430, 156 
Sweden 1 
Trieste 10, 7142 

Total. u ur oo aa 194.603 | 177, 700 
Kessel ͤEübü—ü—ä—— 
Asia: 
Indla ca adas 1,715 1, 068 
o A A 31 
¡a A 23, 032 20 
Nansei and Nanpo Islands. 8 
Philippines 29 
Saudi Arabia 6 
Viet nan. 11. 661 11 169 
r dees eed 36, 445 12, 323 
Oceanía: Australia 46 
Grand total.. 1. 787. ASR [I. 430, 156 


! District breakdown not uvallable. 
Source: Bureau of the Census 


WORLD PRODUCTION 


World production of anthracite remained virtually unchanged in 
1960, the year’s total representing a gain of slightly more than 1 per- 
cent over the revised figure of 187.1 million tons for 1959. In Europe, 
France, West Germany, Netherlands, and the United Kingdom pro- 
duced almost exactly the same tonnage as in 1959, whereas Belgian 
output continued the decline that started in 1958. Estimates placed 
production in the U.S.S.R. at the 1959 level. China continued to 
Increase anthracite production, recording a gain of 13 percent over 
1959; the Republic of Korea also made a substantial gain in output 
with the assistance of the United States. Output in North Vietnam 
rose approximately 46 percent over 1959, apparently as the result 
of increased trade with other Asiatic countries, particularly Japan. 
W on world production, by countries, 1956-60, are shown in 
table 42. 
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TABLE 42.—World production of anthracite by countries? 
(Thousand short tons) 


Country 1956 1957 1958 1959 1960 
E EE 7, 675 0, 827 7, 541 7, 059 6, 488 
TTT EE 137 2 150 2 165 2 165 2 165 
erp: ppc IER REA 5, 500 5, 700 11, 000 22, 000 24, RUO 
EH ct aa : 13, 356 12, 12, 125 12, 125 
Germany 
Fast I EH 275 275 275 
Weston )); EEE E EN ss 13, 453 13, 338 | 213,800 | ? 13,200 3 13, 200 
F.. EE 182 1 186 1 175 
E A A A 8 60 61 49 4 
O A 1, 561 1, 852 1,811 1, 781 1, 987 
Korca 
North E A ͥ T. AA 1, 500 1, 600 2, 100 2, 200 2, 200 
Repudne ac... 2. 001 2, 601 2. 944 4. 559 5. 807 
Morocco: Southern Zone. .-...........---.-.-------- 531 574 562 513 454 
Netherlands 332 4, 400 4, 300 4, 400 4, 400 4, 400 
New Zea ONG WEE 2 2 2 22 
iq.) NEMORE y 8 18 19 62 64 31 
FP ⁵ðſ/ E 456 550 581 478 
UU oe ⁰»A6 . J... Q. 12 217 117 117 217 
S EE 2, 507 3, 129 3, 440 2, 888 2, 765 
Bwitzerland:? SEENEN 11 l 11 11 
Union of South Africa 7.22 4 484 477 656 3 
dS EE 74, 118 79, 953 86, 121 87, 423 ? 87, 100 
United Kingdom ee 4. 662 4, 476 4. 418 ‘ 4 
Untied States (Pennsylvania 28, 900 25, 338 21,171 20, 649 18, 817 
Vietnam: 
E d EE 1,340 1, 200 1, 980 2, 260 9 3, 300 
Sl. ⁵⁰⁰ A oe 2 13 2 22 30 
World total (estimate) i E ll. 162,200 | 169,100 | 175,400 | 187,100 189, 500 


1 This table incorporates a number of revisions of data published in previous Anthracite chapters. Data 
do not add to totals shown because of rounding where estimated figures are in: luded in the detail. An 
er ho fe ae amount of semianthracite is included in the figures fur some countries. 

stimate. 
3 Reported as sales. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 


TECHNOLOGY 


Mining.—The feasibility of fracturing anthracite by hydraulic 
means was demonstrated by the Bureau early in 1960. À number of 
large blocks of anthracite from various beds and localities in the 
producing region were cut and broken by a high-pressure water jet 
at pressures less than 4,000 pounds per square inch. 

ubsequent to this demonstration, a production-type hydraulic 
mining project was planned and initiated in a mine section in the 
Northern tield. The anthracite bed to be worked is 12 feet thick and 
pitches from 15 to 20 degrees. The pump, pressure pipeline, and 
other equipment for the project have been ordered, and installation 
has been started at the mining site. 

A newly designed monitor for holding and controlling the high- 
pressure nozzle and water jet features straight-line motions to main- 
tain the jet in position for best cutting action. Steel pipe with special 
moveable “chicksan” joints will be used for the pressure line in the 
monitor. Safety and high productivity (tons per man-shift) are the 
primary objectives of the project scheduled to start mining about the 
middle of 1961. 

In the continuing research on the vertical hydraulic transportation 
of solid materials by pipeline, a lock-hopper feed system was designed 
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and installed at the Bureau’s Anthracite Research Center at Schuyl- 
kill Haven, Pa. This system was devised to feed coal through a 
screw conveyor at a rate as continuous as possible into the moving: 
stream of water in the transporting line. With the hopper-feed 
method, it is not necessary to pass the coal through a hoisting pump. 
This will avoid degradation by the pump, which had been determined 
to be 6 and 11 percent, respectively, for nut-size anthracite and bi- 
tuminous coal. A hoisting rate of 27 pounds of anthracite per second 
was attained with a water velocity of 8 feet per second in the 6-inch 
line by means of the lock-hopper system. Degradation was indi- 
cated to be about 3 percent. ‘The required velocity of water in the 
transporting line was found to be about four times the settling rate 
of the solids to be hoisted. Other solid materials transported suc- 
cessfully by the system included a limonite iron ore (specific gravity 
of 4), which required a water velocity of 15 feet per second. 

Further progress was made by the Bureau 5 in research on the appli- 
cation of sound waves to roof-control problems in coal mines. Under- 
ground tests with a laboratory-built transducer in the Bureau’s 
experimental mine confirmed the validity and potential usefulness of 
the sonar method for examination and exploration of roof strata to 
determine hidden faults and other anomalies of the roof rock. 

The Bureau issued tentative safety recommendations ° in 1960 to 
provide guidance for the safe handling, storage, and use of field- 
mixed ammonium nitrate blasting agents. The tentative nature of 
the recommendations is stressed owing to the rapidly changing tech- 
nology in the development and use of this class of blasting agents. 

Use of plastic bags filled with water is required in some production 
divisons of the National Coal Board of England. The filled bags 
are used in blastholes as partial stemming with all explosives used 
underground. It has been found that use of the water ampoules re- 
duces dust and fumes and probably reduces the danger of igniting 
mine gases when blasting. 

Mine-Water Control.—By the end of 1960, a total of 28 control proj- 
ects had been approved for Federal participation under the joint 
Federal-State Anthracite Mine-Water Control Program initiated in 
1955. Four projects were cancelled before the expenditure of any 
public funds, and an additional three projects were terminated owing 
to economic conditions and the changed water problem subsequent to 
the Knox mine-flood disaster in 1959. 

Under the program, 29 vertical turbine-type pumps with an aggre- 
gate capacity of 143,000 gallons per minute were supplied to control 
the levels of underground water pools. The surface drainage im- 
provements installed through the program prevent surface water from 
seeping into underlying mine workings. It is estimated that these 
surface improvements keep nearly 3 billion gallons of water out of the 
mine each year. Thus, the surface projects not only protect anthra- 


5 Mongan, Charles E. Jr., and Miller, Thomas C., Use of Sonic Techniques in Exploring 
one Roof Strata: A Progress Report: Bureau of Mines Rept. of Investigations 5617, 
, pp. 
€ Staff, "entative Safety Recommendations for Field-Mixed Ammonium Nitrate Blasting 
Agents: Bureau of Mines Inf. Circ. 7958, 1960, 12 pp. 
1 National Coal Board, East Midlands Division, England, Water Filled Bags for the 
Stemming of Explosives: Instruction issued Sept. 30, 1959, 8 pp. 
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cite reserves from flooding but also serve as antipollutant measures 
for the streams of the anthracite region. 

Two mine-water control projects were approved in 1960. One, a 
pumping installation, required three pumps with a total capacity of 
12,000 gallons per minute. The second, a surface drainage improve- 
ment, would prevent an estimated 80 million gallons of surface water 
from seeping into underground workings each year. 

Preparation.—Initial Bureau research on the effects of various flo- 
tation reagents at different strengths indicated that efficient cleaning 
of anthracite fines by flotation 1s an individual problem for each 
preparation plant. It was found that fines from three different 
sources reacted differently to the same flotation medium. 

In continued work on the preparation of ultrafine anthracite, 
minus 18-mesh anthracite was reduced at a feed rate of 50 pounds 
per hour in an air-swept ball mill. About 86 percent of the product 
was minus 5 microns in size, but only about 6.5 percent was minus 0.5 
microns. Other tests with feed of 96 percent through 325-mesh an- 
thracite were made in so-called fluid energy mills in which attrition 
is accomplished with compressed gases. With two passes through the 
mill at a feed rate of 30 pounds per hour, the average particle size 
of the product was 2.62 microns. 

Bureau investigations? of crushing Chestnut-size anthracite dis- 
closed that gyratory crushers produced larger percentage of Buck- 
wheat No. 1 and Rice, the desired sizes, than the other tested types, 
impact, ring-type hammer, and jaw crushers. The addition of water 
to the crusher feed had various effects on product size and capacity 
of the several crusher types. 

The preparation characteristics of mixed anthracite from the Mam- 
moth and Holmes veins were determined ° by the Bureau to be a po- 
tential recovery of 64 percent of the feed with 11.0 percent ash when 
separated at 1.90 specific gravity. 

Clarification of coal-washery waters was claimed to be 1° economi- 
cally justifiable since it provides greater flexibility in the control of 
the ash content of the fine sizes, simplifies the control of washing oper- 
ations through slime elimination, and reduces stream pollution. Vari- 
ous methods of employing flocculents were described together with 
data to guide in the selection of the proper compound and equipment 
for the most effective application. 

Anthracite preparation plants have pioneered in the use of radiation 
devices to obtain accurate and automatic control of dense media in 
coal cleaning operations. Improved and standardized quality of 
product has been attained automatically at a breaker 11 by using radi- 
ation to detect changes in the preparation process and 6 
initiate corrective impulses into the cleaning system so as to maintain 
the preset standards. 


s Eckerd, J. W., Banner, W. S., and Baker, A. F., Crushing Chestnut-Size Anthracite to 

dus Buckwheat No. 1 and Rice Sizes: Bureau of Mines Rept. of Investigations 5578, 
3 pp. 

9 Ingersoll, D. E. and Eckerd, J. W., Washability Characteristics of Mammoth and 
Holmes Vein Anthracites: Bureau of Mines Rept. of Investigations 5569, 1960, 12 pp. 

1 Oliver, Robert H., and Felsey, C. Lindstrom, The Application of Flocculents to the 
5 of Coal Washery Waters: Mechanization, Vol. XXIV, No. 3, March 1960, 
pp. =e . 

u Coal Age, Automatic Density Control: Vol. 65, No. 7, July 1960, pp. 87-90. 
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Polyethylene plastic chutes 12 have been tested in several anthracite 
preparation plants. Advantages claimed over steel chutes are resist- 
ance to corrosion from acid water, lighter weight, and equal resistance 
to abrasion by fine anthracite. 

New preparation equipment * with a capacity of 780 tons per hour 
was installed or contracted for at two anthracite preparation plants 
in 1960. 

Utilization.—In the Bureau’s investigations of the gasification of 
anthracite through reaction with hydrogen at elevated temperatures 
and pressures, a small-scale unit has been designed to study the prin- 
ciples and the variables of the process. This unit was Ae installed 
at the close of 1960 in the Anthracite Research Center, Schuylkill 
Haven, Pa. 

Additional research on briquetted anthracite metallurgical fuel 
examined the effects of variations in raw-material mixes, coal-particle 
size, and calcining procedures. Maximum tumbler stability of 67 per- 
cent and compressive strength of 5,029 pounds were obtained with a 
calcined briquet made from a raw-material mix of 82 percent anthra- 
fines, 8 percent coal-tar pitch, and 10 percent bituminous coal. Par- 
ticle size of the raw materials affected both the tumbler-stability factor 
and compressive strength. Anthracite particles screened between 40- 
and 80-mesh yielded the strongest briquets. Bituminous coal par- 
ticles larger than 20-mesh decreased the compressive strength. A 
study of calcining methods showed that indirect firing generally gave 
a stronger briquet. Also, bulk charging of briquets into the calcining 
equipment results in lower final briquet strength with either direct 
or indirect firing. 

A festive fireplace fuel was made at the anthracite center by ex- 
truding an anthrafine mixture as 3- and 4-inch diameter, hollow logs. 
The best mixture was determined by burning to be 53 percent anthra- 
cite silt, 27 percent hardwood dust, 5 percent starch, 5 percent. color 
chemicals, and 10 percent paraffin. The logs formed easily, had suffi- 
cient durability for normal handling, ignited readily and burned with 
a multicolored flame for 415 hours. 

Bureau experimentation was continued on the effects of fuel size 
and shape on airflow in a simulated metallurgical stock column. It 
was indicated that shape and differences in bed porosity due to shape 
are responsible for the variations in pressure drop of the airflow 
through the column. When shape and bulk density are similar, the 
pressure drop becomes a function of size. For example, Egg-size 
anthracite had a pressure drop of 0.9 inch in water column, whereas 
Stove-size anthracite averaged 1.2 inches. 

Combusion tests ** of small, industrial-type stokers with Rice-size 
anthracite under ASME Code procedures produced heat efficiencies 
above 80 percent for about one-half of the feed rates studied on water- 
cooled grate stokers. The maximum efficiency for a traveling-grate 
stoker was 62 percent, and for a side-retort unit it was 73 percent. 


12 Saward's Journal, Coal Industry Using Plastic: Vol. 43, No. 33, Nov. 12, 1960, p. 356. 
13 Coal Age, 1960 Preparation Sales: Vol. 66, No. 2, February 1961, pp. 90-91. 
Tenney, R. F., and Eckerd, J. W., Performance on Small Industrial-Type Anthracite- 
pung Stokers: ASME Code Tests: Bureau of Mines Rept. of Investigations 5607, 1960, 
pp- 
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A new use for anthracite was demonstrated 135 by injecting anthra- 
fines directly into the iron-smelting zone of the Bureau’s experimental 
blast furnace. With the anthracite injections, furnace requirements 
for metallurgical coke can be reduced by 20 to 24 percent. Also, the 
sulfur content of the pig iron product was lower than when coke alone 
was used in the furnace. 

Results of tests on two standard 10-foot diameter, anthracite-fired 
gas producers at a brick plant were published.!“ With Rice and Buck- 
wheat No. 1 sizes of anthracite the producer hot-gas efficiency was 95 
percent at an average gas offtake of 540? F. 

Tests 17 on the gasification of Chestnut-size bone anthracite in a 10- 
foot-diameter gas producer indicated that gas could be produced con- 
tinuously from anthracite with 35 to 50 percent ash whenever 
conditions justified the necessary development work. 


% Ostrowski, E. J., Royer, M. B., and Ropelewski, L. J., Injecting Solid Fuels into Smelt- 
2 e of an Experimental Blast Furnace: Bureau of Mines Rept. of Investigations 5648, 
: pp. 
16 Tenney, R. F., Clendenin, J. D., and Sanner, W. S., Anthracite Gas-Producer Tests at a 
Brick Plant: Bureau of Mines Rept. of Investigations 5556, 1960, 25 pp. 
17 Eckerd, J. W., Clendenin, J. D., Sanner, W. S., and Morgan, R. E., Gasification of Bone 
Anthracite; Bureau of Mines Rept. of Investigations 5594, 1960, 24 pp 
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GENERAL SUMMARY 


RODUCTION of oven and beehive coke in the United States 

in 1960 increased 2 percent over 1959, but was 19 percent below 

the average output of the benchmark period, 1947-49. "The 
slight increase in coke output was due to the gain in oven-coke 
manufacture as beehive production dropped 6 percent. High pro- 
duction of oven coke in the first quarter averaged 6.1 million tons per 
month but dropped steadily in the following quarters to 5.2 million 
tons in the second, 3.8 million tons in the third, and 3.6 million tons 
in the last quarter. Output of beehive coke was largest in the first 
quarter and dropped in the succeeding quarters. "The total output 
of beehive coke in 1960 was only 2 percent of the total oven-and 
beehive-coke production, about one-fifth the average output of 
1947-49. 

The close relationship between production of coke and pig-iron is 
clearly illustrated in figure 1. As shown in this figure, the highest 
rates for both oven coke and pig iron during 1960 were reached in 
February, when blast furnaces operated at 96.7 percent of capacity 
and slot-type coke ovens at 90.7 percent. The slackening in industrial 
activity in the later part of the year resulted in a steady decline in 


1 Chief, Section of Coke and Coal Chemicals. 
3 Chief, Branch of Bituminous Coal Economics. 
8 Supervisory statistical assistant, 
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rates of both pig iron and coke, reaching a low in December when 
blast furnaces operated at only 47.3 percent of capacity and coke 
ovens at 49.5. Although coke is used primarily as an industrial fuel, 
the coke industry was affected by the decline in industrial activity 
to a greater extent than many other businesses. According to the 
Federal Reserve Board, the index for industrial production averaged 
108.3, using 1957 as 100-percent. The production index for the coke 
industry, using the same base year, was only 75 because the year 1957 
ranked third for coke production. 
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FIGURE 1.—Average daily production of oven and beehive coke and pig iron and 
producers’ stocks of oven coke, by months. 


The supply of coke in 1960 was more than adequate to meet 
demand, and producers’ stocks increased 1 percent, or 55,652 tons. 
Shipments to blast-furnace plants and to “other industrial plants” 
increased slightly, whereas shipments to foundries, for producer- and 
water-gas manufacture, residential heating, and exports declined. 
The largest decrease among the coke-consuming groups for which 
statistics are collected was in shipments to gas plants, which dropped 
52 percent from 1959. Gas manufacture furnished the third largest 
coke market in the 1940’s but since then has declined sharply and in 
1960 was no longer a major use. Another market for coke that has 
decreased continuously in the past 2 decades was in residential or 
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space heating. Shipments for this purpose amounted to less than 
1 percent of the total coke disposal, compared with 14 percent in 
1940. Shipments to blast-furnace plants increased 5 percent over 
1959 and amounted to 91 percent of the total coke used and sold by 
producers. The most significant development in the use of coke 
was an accelerated decline in coke rates in blast furnaces, dropping 
4 percent, or 69.8 pounds per ton of pig iron and ferroalloys. Coke 
rates have declined steadily for the past decade because of improve- 
ments in the chemical and physical properties of coke, richer burdens, 
and advancements in blast-furnace technology. Gaseous-fuel injec- 
tion, a blast-furnace technique, was successfully used by a few iron 
and steel companies and may lower coke rates substantially. The 
adoption of supplemental-fuel injection together with other improve- 
ments in blast-furnace burdens caused some iron and steel engineers 
to predict that blast-furnace coke rates in the near future would drop 
below 1,000 pounds per ton of hot metal. 

Coke used for miscellaneous industrial purposes, which the Bureau 
of Mines classifies as “other industrial”, increased 7 percent. Coke 
reported in this category is used for chemical processing, nonferrous 
smelting, lime burning (for soda-ash and beet-sugar manufacture), 
electro-metallurgical furnaces (reduction of ferroalloys), and a wide 
variety of other purposes. The largest use in this group is in manu- 
facturing calcium carbide, estimated at more than 700,000 tons. 

Production of coke screcnings or breeze declined slightly from the 
1959 output. For many years this material was used primarily for 

nerating steam at or near producing plants. In the past decade, 

owever, the consumption of breeze has changed markedly mainly 
because of the rapid increase in its use for agglomerating iron ore and 
smelting phosphate rock. In 1960, only 31 percent of the coke breeze 
production was used by producers for generating steam, 36 percent, 
for agglomerating iron ore at blast-furnace plants; 39 percent was sold 
or used for miscellaneous industrial applications, including production 
of elemental phosphorus. The increased demand for breeze caused 
the average value per ton of breeze sold to be 118 percent higher than 
in 1947-49. Most of the breeze used in phosphate furnaces in the 
Western States, Tennessee, and Florida was shipped by rail over great 
distances, adding considerably to its delivered price at these installa- 
tions. 

Coking-coal costs are extremely important to coke-plant operators 
because coal represents a major part of the total manufacturing costs 
of coke. The average value per ton of coal delivered to both oven- 
and beehive-coke plants was $9.82, an increase of $0.02 per ton. In- 
creased productivity in the bituminous-coal industry, through mechan- 
ization of mines, held coal prices down in spite of increases in miner’s 
wages and freight rates. According to price indexes published by the 
Bureau of Labor Statistics, the index for metallurgical-quality high- 
volatile coal, f. o. b. mines, decreased in 1960. The Bureau of Labor 
Statistics, using 1958 as a base year for measuring coal-price trends, 
showed that the index for metallurgical-quality high-volatile coal, 
f. o. b. mines, dropped from 98 in January 1960, to 97.4 in December; 
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low- and medium-volatile metallurgical coal remained at 96 through- 
out the year. This same source showed that the f. o. b.-mine price of 
high-volatile coal dropped from $6.379 per ton to $6.343; low-volatile 
coal remained at $6.73 per ton. Increases in freight rates, however, 
brought up the delivered price to oven-coke plants to the same figure 
as 1958. 

In 1960, a total of 952 slot-type coke ovens were taken out of pro- 
duction, the largest number on record. Most of the ovens or 671 were 
shut down and dismantled for constructing new ovens (rebuilds or 
replacements); only 301 were abandoned permanently. A total of 
282 ovens with an annual coke capacity of 1,556,000 short tons were 
completed and placed in operation during the year, and 372 ovens with 
an annual coke capacity of 2,118,200 short tons were under construction 
at the close of the year. Thus, for the second consecutive year, the 
number of ovens and coke capacity declined. At the end of 1960, the 
oven-coke industry had 15,323 slot-type ovens in existence with an 
annual coke capacity of 78,876,900 short tons. 

For the first time in several years, the number of beehive ovens at 
the end of the year was larger than at the beginning. The gain in 
number of beehive ovens was due to constructing two new beehive- 
coke plants, one in Pennsylvania and one in Kentucky, raising the 
number of beehive ovens from 7,448 to 7,583 and the annual coke 
capacity from 4,368,800 tons to 4,615,900 tons. 

Output of the basic coal-chemical materials in 1960 increased over 
the 1959 figures mainly because more coal was carbonized in slot-type 
coke ovens and also because of the increase in yields. When compared 
with 1959 production, crude-light-oil output mcreased 10 percent; 
crude tar, 5 percent; ammonia (sulfate equivalent of all forms), 
3 percent; and coke-oven gas, 4 percent. Increased crude-light-oil 
supply made more available for refining at coke plants and resulted in 
manufacturing gains in all light-oil derivatives. Benzene, the most im- 
portant derivative, was in tight supply throughout the year, causing 
the average price of coke-oven benzene to increase from an average of 
$0.289 per gallon to $0.321. Probably the most important develop- 
ment in 1960 relating to the production of aromatic chemicals (ben- 
zene, toluene, xylene, naphthalene, and others) was the tremendous 
expansion program started in the petroleum industry. The impetus 
for beginning this expansion program was the anticipated increase in 
benzene requirements, which will be much higher than can be obtained 
from coal carbonization and imports. 

Imports of benzene, which had averaged about 65 million gallons 
er year for the 1955-59 period, dropped to 40 million gallons in 1960. 
mports are expected to decline because of increased requirements in 

countries now exporting to the United States. Another factor that 
influenced the petroleum industry to accelerate the expansion program 
was the anticipated 60-percent increase in demand for benzene within 
the next several years. Coke-oven benzene capacity was not expected 
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to exceed 200 million gallons by 1965; but planned expansion in the 
etroleum industry, if completed, would bring the capacity of petro- 
eum benzene in 1965 to more than 700 million gallons or roughly 60 

percent more than capacity in existence on December 31, 1960. 

All of the naphthalene produced in the United States in 1960 was 
derived from coal, but a plant designed to produce about 100 million 
pounds a year from petroleum-feed stocks was under construction near 
Catlettsburg, Ky., and was expected to start producing naphthalene 
early in 1961. Several other petroleum companies were beginning 
construction and planned to be in operation early in 1962. Several of 
the major coal-tar naphthalene producers began recovering and mar- 
keting methyl naphthalene in 1960. This procedure made available 
more material for manufacturing phthalic anhydride, an intermediate 
chemical that uses about 85 percent of all naphthalene in the United 
States. Although yields of phthalic anhydride from methyl naph- 
thalene are not as high as when naphthalene alone is used, this short- 
coming was more than offset by increasing the quantity of raw ma- 
terials that could be made available when supplementing methyl 
naphthalene to naphthalene supplies. Statistics on naphthalene 
production at coke plants could not be published unless combined with 
production at tar refineries, but it can be stated that output increased 
substantially at coke plants. Naphthalene imports declined—a 
factor in keeping naphthalene supplies in tight position. 

Pitch-of-tar sales by coke-plant operators continued to increase in 
1960, rising 112 percent over 1959, and value of sales exceeded $5 
million. Roughly 80 percent of the coal-tar-pitch production at coke 
plants was used as fuel in integrated open-hearth furnaces. As the 
economic value of this pitch is determined largely by its fuel value, 
several major pitch-producing companies were considering producing 
and marketing special pitch products to enhance its economic im- 
portance to the producing companies. 

One of the coal chemicals that caused coke-oven operators concern 
in 1960 was ammonium sulfate. High manufacturing costs and lower 
selling prices placed coke-oven operators in an unfavorable economic 
position. Also increased use of anhydrous ammonia, ammonia 
solutions, and high-nutrient fertilizers (urea, diammonium phosphate, 
and others) for agricultural purposes held down ammonium sulfate 
sales. Consequently, stocks of ammonium sulfate at coke plants in- 
creased 38 percent during the year. 

The total value of the coal carbonized in 1960 amounted to nearly 
$799 million. The value of all coal-chemical materials that were used 
and sold and of coke and breeze that were produced was $1.4 billion, 
73 percent more than the value of the coal. The value of coke and 
breeze produced amounted to 78 percent of the value of all products. 
Coal-chemical materials, including surplus gas, comprised the re- 
mainder. ‘Table 1 contains salient statistics of the coke industry, 
and table 2 is a statistical summary of the coke industry in 1960. 
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SALIENT STATISTICS 


TABLE 1.—Salient coke statistics 


1947-49 1959 1960 
(average) 
United States: 
Production: 
IS ee short tons 65, 088, 462 54, 789, 276 56, 219, 108 
Bei“ 8 do 5, 559, 940 1, 074, 296 1, 009, 610 
M | RC ͥ ͥ ⁰ͤAÄꝛͤ2ʒ³ͥ—!4. 88 do.... 70, 648, 402 55, 863, 572 57, 228, 718 
F ³oW¹—mAo do 181 1,000 123, 255 125,160 
eee s ped Reed do.... 696, 502 460, 222 353, 016 
Producers’ stocks, Dec. 31.................... do.... 11, 769, 456 4, 682, 436 4, 738, 088 
3 apparent. ..------------------- do.... 69, 852, 671 54, 667, 533 56, 945, 210 
vens: 
Slot-type, in existence, Dec. 31 115,104 15, 993 15, 328 
Annual coke capacity, Dec. 31. short tons. 1 73, 710, A 81, 447, 700 78, 876, 900 
Beehive, in existence, Dec. 312 1 13, 662 7, 448 7, 583 
Annual coke capacity, Dec. 31. short tons 1 8,672, 200 4, 368, 800 4, 615, 900 
Value of coal-chemical materials used or sold $254, 681, 622 $288, 153, 722 $306, 745, 388 
Value of coke and breeze produced.................. 867, 047,809 | 1,017, 789, 999 1,075, 444,111 
w 1 value of all products 1, 121, 729, 431 | 1, 305, 943, 721 1, 382, 189, 499 
or 
Production: 
Hard eoke ee thousand short tons. 159, 100 3 289, 689 306, 830 
Gashouse and low-temperature coke...... do. (3) 2 50, 670 51, 300 
1 1949, 
2 Revised figure. 
3 Not available. 


STATISTICAL SUMMARY 


TABLE 2.—Statistical summary of the coke industry in the United States in 1960 


Slot-type Beehive ovens Total 
ovens 
Coke produced: 
At merchant plants: 
Short (ONS A 8 6, 364, 540 
hu IP EE $134, 553, 708 
At furnace plants: ! (9) a) 
SDort te EE 49, 854, 568 
lll 8 $898, 614, 149 
Total: 
Short Cons ð ) 88 56, 219, 108 1. 009, 610 57, 228, 718 
Nl ⁵ 8 $1, 033, 167, 857 $14, 752, 563 | $1,047, 920, 420 
Breeze produced: 
<A ue iios 3, 705, 446 37, 669 3, 743,115 
f eg $27, 436, 205 $87, 486 $27, 523, 691 
Coal carbonized: 
Bituminous: 
Short le EE 79, 373, 267 1,641,410 81,014,677 
Ill.. 8 $784, 980, 277 $10, 025, 391 $795, 005, 668 
Average per ton $9. 89 $6.11 $9. 81 
Anthracite: 
Short ess ³ = eer cr ( usus 370, 262 
I e $3, 818, 526 |.......-..--..-. $3, 818, 526 
Average per ton. rc $10. 31 
Total: 
Short tens F 79, 743, 529 1. 641, 410 81, 384, 939 
e ͤ ð³ ß A Sy zu sss $788, 798, 803 $10, 025, 391 $798, 824, 194 
Average per ton $9. 89 $6.11 $9. 82 
Average yield in percent of total coal carbonized: 
O AA IA A 70. 50 61. 51 70. 32 
Breeze (at plants actually recovering) 4. 65 4. 82 4. 65 


See footnotes at end of table, 
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TABLE 2.—Statistical summary of the coke industry in the United States 
in 1960—Continued 


Coke used by producing companies: 
In blast furnaces: 
Snort CONS WEE 


In foundrics: 
Sor ⁵³ðVU 
ôöĩ⁵ê5ẽ ³ (‘ “.“. --.. eee 
For producer- and water-gas manufacture: 
8 J ⁰»AA s s suu 


Ae CONS EE 
Breeze used by producing companies. 
In steam plants: 
Bbort e ou S oso. u Qullu Su. 
KH TEE 
In agglomerating plants: 
ae CONG A Sabo sic A ae 
For other r industrial | uses: — 
eae ES 
Coke sold nora: Fee 
To blast furnaces: 
Sierre IE uu E 


Average per ton 
To foundries: 
e, ß 


Average per ton. 
To water-gas plants: 
Short err ³ ee uu 


Average per ton 
To other industrial plants: 
Serre coe aes Uu Susu eats 


Average per d A 
For residential heating: 
Shen e sss 


Average per ton ee ee 
Breeze sold (commercial sales): 
Sort EN 


Average per ton 22 
OCoal- chemical materials: 
Crude tar: 
Production gallons 
Yield per ton of coal do 
Ammonia: 4 
Production 2 short tons 
Yield per ton of coal pounds. 
Crude light oil: 
Fans Ea es 


Gas: 
Production M cubic feet. 
Yield per ton of c081...................... do 
Burned in coking process percent.. 
Surplus sold or used — . do 
Ne, i Ss aaa do. 
Value of coal-chemical materials sold: 

ler ar and derivatives: 

A EE 


Ammonia products a .-- 
Crude light oil and derivatives 633 
Surplus pag EE 


Slot-type 


ovens 


47, 729, 475 


$859, 870, 647 


199, 251 
$6, 370,141 


76, 343 
$1, 332, 926 


597, 354 
$10, 713, 001 
1,142, 730 
$6, 941, 468 


1,343, 515 
$11, 155, 457 


479, 740 

$3, 109, 697 
3, 485, 549 
$55, 151, 975 
$15. 82 

2, 222, 542 
$67, 326, 685 
$30. 29 


32, 820 


1, 391, 830 
$22, 584, 318 
$16. 23 


396, 927 
$6, 845, 119 
$17. 25 


936, 241 
$7, 953, 878 
$8. 50 


687, 559, 703 
8. 62 


735, 441 
18. 80 


234, 500, 663 
2. 99 


$67, 788, 886 
$32, 453, 750 
$21, 844, 671 
$58, 922, 666 


$125, 735, 415 


Beehive ovens 


31, 305 
Q) 


=a C» QU GD CP GP «D em GU d em ep Um m ge 


$8, 886, 408 
$1 


1 Plants associated with iron blast furnaces (refer to definition in Scope of Report). 


3 Not separately recorded. 


3 Concealed to avoid disclosing individual company figures, 


4 In terms of sulfate equivalent. 


Total 


47, 760, 870 
Q) 


199, 251 
$6, 370,141 


597, 354 
$10, 713, 001 


1,142, 730 
$6, 941, 468 


1, 343, 515 
$11, 155, 457 


479, 740 

$3, 109, 697 
4, 077, 002 
$64, 038, 383 
$15, 71 

2, 229, 434 
$67, 435, 298 
$30. 25 

32, 820 
$596, 609 
$18.18 

1, 776, 400 
$27, 887, 379 
$15. 70 

397, 378 

$6, 851, 607 
$17. 24 

972, 240 

$3, 039, 119 
$8. 27 

687, 559, 703 
8. 62 


SS 
735, 441 
18. 80 


§ Includes ammonium sulfate, ammonia liquor (NH; content), ammonium thiocyanate, and di- and mono- 


hosphate 
termediate light oil. 


ammontum 
6 Includes 
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TABLE 3.—Summary of oven-coke operations in the United States in 1960, 
by States 


In existence Yield of 

Dec. 311 Coal coke Coke 
carbonized from coal produced 
(short tons)|(percent)|(short tons) 


Value of coke at ovens 
State 


Plants | Ovens Total Per ton 


1,451 | 6,718, 458 72.89 | 4,897, 286 $99, 558,578 | $20. 33 
829 | 4,504, 555 63.05 | 2,840, 131 71, 450, 903 25. 18 


1 


Connecticut, Maryland, 
Massachusetts, New 


Jersey, and New York... 6| 1,905 | 9,914, 668 71.32 | 7,071, 167 119, 710, 542 16. 93 
CA ERES 6 507 | 2,874, 399 68.57 | 1,971,107 37, 108, 601 18, 83 
Indiana...................- 5 | 2,191 | 11, 155, 151 71.93 | 8,024,273 156, 066, 508 19. 45 
Kentucky, Missouri, Ten- 

nessee, and Texas........ b 420 | 2,749,175 71.76 | 1,972,816 37, 266, 880 18. 89 
Michigan 4 769 | 4, 439, 025 73.86 | 3,278, 739 59, 657, 982 18. 20 
Minnesota and Wisconsin 4 400 | 1,188,272 70. 36 836, 072 19, 734, 512 23. 60 
// eee 14 | 2,368 | 11, 738, 938 71.75 | 8,423, 246 142, 066, 358 16. 87 
Pennsylvania 14 3,792 20, 422, 815 69.27 | 14, 146, 269 242, 467, 506 17. 14 
West Virginia 4 691 | 4,0?8,073 68.30 | 2,758,002 48, 079, 487 17. 43 

Total 1000... 73 | 15,323 | 79, 743, 529 70. 50 | 56,219, 108 | 1,033,167,857 18. 38 
At merchant plants 19 | 2,025 | 8,900, 616 71. 51 , 364, 540 , 553, 708 21. 14 
At furnace plants 54 | 13,298 | 70, 842, 913 70.37 | 49, 854, 568 898, 614, 149 18. 02 
Total 1959............ 74 | 15,993 | 77, 722, 907 70. 49 | 54, 789, 276 976, 343, 886 17. 82 


1 Excludes plants retired permanently during year. 


TABLE 4.—Summary of beehive-coke operations in the United States in 1960, 


by States 
In existence Yield of Value of coke at ovens 
Dec. 31! Coal coke Coke 
State LLL] carbonized from coal] produced 
(short tons)|(percent)|(short tons) 
Plants | Ovens Total Per ton 
Pennsylvania 33 | 6,208 | 1,088, 515 62. 86 684, 250 $9, 704,321 | $14.18 
Kentucky, Virginia, and 
West Virginia 10 | 1,375 552, 895 58. 85 325, 360 5, 048, 242 15. 52 
Total 1960 43 7, 583 1, 641, 410 61. 51 1, 009, 610 14, 752, 563 14. 61 
Total 1959............ 45 | 7,448 | 1,827,474 58.78 | 1,074, 296 15, 740, 926 14. 65 


1 Excludes plants retired permanently during year. 
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TABLE 5.—Historical statistics of the coke industry in the United States 


Production Per- Ovens in Total value at plant 
(million short tons)| cent existence | Slot- Aver- (million dollars) 1 
of type Yield| age. 
pro- ovens| Coal of | value 
duc- under|charged| coke | of Bee- Total 
Year tion con- | (mil- | from | coke | Oven | hive | All | coke 
Bee- from struc-| lion | coal | per | coke | coke | coal-| and 
Oven! hive Total] slot- | Slot | Bee- | tion | short | (per-| ton | and | and |chem-| coal- 
coke | coke type [| type | hive jatend| tons) |cent)| at Ibreezelbreeze| ical ¡chem- 
ovens of Plant} pro- | pro- | ma- | ical 
year duced | duced ſterials ma- 
terials 
1880...]....-.] 3.3] 3.3|.......].....- 12, 372. 5. 2] 63.7] $1. 99. 3 7 
1890 1 IS 37, 158 18.0] 63. 9] 2.02. >| ON 
1900. 1.1; 19. 44 20. 5 5. 2] 1, 085] 57. 399] 1, 096 32. 11 63. 9] 2.31 2 451 (3) (2) 
1910... 7. 1 34.6| 41.7 17. 1| 4, 078/100, 362} 1, 200 63.1] 66.1] 2.39 25 75 8 108 
1911... 7.9| 27.71 35.6 22. 1| 4, 624| 99, 255 698 53.3| 66.7] 2.37 27 57 10 94 
1012...| 11.11 32. 9 44.0 25. 3| 5, 211 97,019 793 65. 6 67. 1] 2.54 43 69 14 126 
1913...| 12. 7 33.6) 46.3] 27.51 5,688] 96, 962 504 69.2} 66. 9] 2. 78 49 80 17 146 
1914. 11.21 23. 44 34. 6 32. 5| 5, 809 93, 946 644 51.6] 66.9] 2.56 38 50 18 106 
1915...] 14. 1] 27.5] 41.6} 33.8] 6, 268] 93,110] 1,191 61.8] 67. 2] 2. 54 49 57 30 136 
1916...| 19. 11 35.4] 54.5 35. 0| 7,283] 91, 581| 2, 084 81.6] 66. 88 3.13 717 96 601 233 
1917...| 22.41 33.2) 55.6 40. 4| 7, 869} 88, 027| 2, 260 83.8] 66.4] 5.36 141 160 65 366 
1918...| 26.0] 30.5) 56.5 46. 0| 9, 279 84, 635| 1,815 85.0] 66. Al 6.77 205 190 75 470 
1919...| 25.1] 19.1] 44. 2 56. 910, 379 82,560] 877 65. 66 67.4| 5.85 163 98 325 
1020...| 30.8| 20.5) 51. 3  60.0/10,881| 75,298| 396 76.21 67.4| 9.27 317 182 101 600 
1021...| 19.8 5.5| 25.3 78. 1111, 142| 66,014 85 37.2] 68.0] 5.84 121 30 65 216 
1922...| 28. 5 SO 37.1] 76. 911, 212] 63, 9588 403 54. 3 68. 3 6. 42 194 50 90 334 
1923... 37. 6 19. 4] 57.0 66. 011, 1560 62, 3499 629 84. 4| 67.5] 6.56 267 1160 122) 505 
1924. 34. 0 10. 3 44. 3 76. 8811, 413] 60, 432 247 65.0] 68. 1] 5. 51 202 49 114 365 
1925... 39.91 11.4] 51. 3 77. 911, 57, 587 429 74. 5} 68.81 6.12 220 52 134 406 
1926...| 44.4| 12.51 50.9 78. 0111, 7160 52, 5588 978 82. 9] 68. 6] 5.41 260 58 148 466 
1927. 43.9 7.21 51.1 85. 9112, 475| 49, 795 239 74.4| 68.6| 5.13 241 30 152 423 
19283... 48.3 4. 5 52.8 91. 5112, 544 41, 145 77. 2] 68.41 4.79 246 16 166 428 
1929...| 53.4] 6.5} 59.9 89. 212, 649 30,082} 408 86. 80 69.0] 4. 66 267 23 180 470 
1930...| 45. 2] 2.8] 48. 0 94. 2012, 831] 23, 907] 276 69.8] 68. 7] 4. 36 209 9| 157“ 375 
1931... 32.4] 1. 1] 33.5] 96. 6/13, 108| 21, 588 48. 6 68. 9] 4. 83 165 4| 117| 286 
1932. 21.1 .7| 21.8] 97. 013, 053] 19, 440 31.9| 68.3} 4. 79 107 2 192 
1033...| 26.7 9] 27.6] 96. 7/13, 053] 16, 857 40. 11 68.7] 4.46 125 8 90] 218 
1934...| 30.8 1.0] 31.8 96. 8112, 963| 14, 206 46.0) 69.2] 5.01 161 4 98 263 
1935...| 34.2 .9 35. 11 97. 412, 860 13, 6744 122 50. 5] 69. 60 5. 03 179 4| 108 291 
1936...| 44.6 1.7] 46.31 96. 3012, 849 13, 012] 305 65. 9 70. 2] 5.02 233 6 128] 367 
1937... 49. 2] 3. 2] 52.4] 94. 0/12, 7180 12, 1944 259 74. 5 70. 3 4. 98 255 144 141 410 
1938...| 31.7 .8| 32.5  97.4|12, 724| 10,816| 146 46.6| 69.7| 5.14 169 4| 107| 280 
1939...| 42.9 1.4| 44.3 96. 7112, 732| 10, 934|...... 63.5| 69.8] 4.80 214 6 132 352 
1940... 54.0) 3. 1] 57. 1] 94. 6/12, 734] 15,150) 492 81.4] 70. 11 4. 80 269 13} 156 438 
1941. 58.5 6. 7 65.2 89. 7/13, 016 18, 669 181 93. 11 70. 0] 5. 41 326 37 168 531 
1942... 62.3 8.31 70. 6 88. 3113, 303] 16, 295] 1, 327 100. 8; 70.0} 6.03 389 48 187 624 
1943...| 63.8 7.9) 71.7| 88. 914, 253] 17, 666 528 102. 5; 70.0| 6.64 436 52 194 682 
1044...| 67.0 7.0| 74. 0 90.6114, 580| 16, 318 180 105.3| 70.3] 7.13 492 49 201 742 
1945...| 62.1 5.21 67.3 92. 3114, 510] 12, 179 335 95.7| 70.4| 7.56 483 38 184 705 
1946...| 53.9 4.6| 58.5 92. 2114, 494] 12, 864 824 83.5 70.0| 8.32 462 37 166 665 
1947...| 66. 88 Ga 73.5] 90.9|14,728| 13,443] 572| 105.0} 69.9| 10. 57 727 66| 240] 1,033 
1948...| 68.3 6.61 74.9 91. 2115, 139] 14, 078 350 107. 6| 69. 6| 12. 40 869 80 292] 1, 241 
1949....| 60.2 3.4| 63.6 94. 6115, 104| 13, 662 562 91.40 69.61 13. 24 816 44 258| 1,118 
1950...| 66. 9 5.8| 72. 7 92. 014, 982 17, 708 706 94. 9] 69.9] 13. 43 91 78 293| 1, 289 
1951... 72.0] 7.3] 79.3} o 7/15, 319] 20, 458| 1, 446 113. 7 69.8] 14.11] 1,037 102] 349 1, 488 
1952... 63.9 4. 44 68.3] 93. 5015, 608| 17. 551| 1, 075 97. 88 69. 8] 14. 45 61 314 1, 319 
1953... 73.6) Aa 78.8| 93. 3015, 989) 15, 0921 779 113. 1] 69. 7 14. 67 1,103 76 376 1, 555 
1954. 59.1 , DI 59.7 99. 0/15, 891| 12, 216 490 85. 66 69.7] 15. 91 961 8 324| 1, 293 
1955...| 73.6 1.7| 75.3 97. 7/16, 039 10, 104 261 107. 7 69.9} 16.23] 1,224 23 388] 1, 635 
1956...| 72.0 2.5| 74.5 96. 7/15, 923] 9, 549 631 106. 3} 70.1} 17. 58| 1,301 35 383| 1, 719 
1957_..| 73.9 2.1) 76.0} 97. 215, 897 9, 519 611 108. Ai 70.1] 18. 21] 1, 382 31 405| 1, 818 
1958...) 53.0 .6| 53.6 98. 9116, 244] 8, 682 149 76.8) 69.8] 18. 10 001 9 300| 1, 300 
1959...) 54.8 1.1| 55.9 98. 1115, 993| 7, 448 118 79.6| 70.2) 17.76| 1,002 161 288] 1,306 
1960...| 56.2] LO 57.2] 98. 2/15, 323 7,5831 372 SL Ai 70.3] 18. 311 1,060 15} 303] 1,378 


1 Value of coke-oven products beginning in 1916 revised. Coke breeze previously included with coal- 
chemical materials (byproducts) now included with oven and beehivecoke. Valueof tar up to and including 
1917 represents that of tar obtained and sold, not always including value of tar used by producers. Begin- 
ning with 1918, tar used by producers, except tar distilled, is specifically included. Value of pitch used by 
producers is included beginning with 1929. Value of surplus gas used by producers is included. For all 
other coal-chemical materials, only value of those sold is included. 

2 No accurate data on value of coal-chemical materials available. 
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SCOPE OF REPORT 


This chapter on high-temperature oven and beehive coke and 
related products continues through 1960 the annual statistical series 
of the coke industry begun by the Federal Geological Survey in 1882 
and taken over by the Federal Bureau of Mines in 1925. All data, 
except where otherwise noted, were voluntarily supplied to the 
Bureau of Mines by coke-producing companies, operating in the 
United States. Only products made in high-temperature slot-type 
and beehive-coke ovens are included, and products made by other 
carbonization processes (coal-gas retorts, low-temperature carboniza- 
tion of coal, and carbonization of residues from refining coal tar and 
petroleum) are specifically excluded. Before 1958, a table of the 
salient statistics on low- and medium-temperature carbonization 
plants in the United States was included. These data, although 
collected by the Bureau of Mines, cannot be published for 1960 
because less than three companies were operating commercially. 
Production of petroleum coke (including catalyst coke) totaled 12 
million tons in 1960, and output of coal-tar-pitch coke, as published 
by the U.S. Tariff Commission, totaled 28,000 short tons. 

In 1960, the Bureau of Mines canvassed 75 oven-coke plants and 
1 light-oil plant, which refined light oil produced at affiliated coke 
plants. Of the oven-coke plants canvassed, 70 were active all year, 
3 were idle all year, and 2 were active part of the year (1 was A 
permanently). In the beehive branch of the coke industry, question- 
naires were mailed to 34 companies, owning 44 plants. Returns 
showed that only 10 plants operated the entire year, 11 plants were 
active part of the year, and 23 plants were idle the entire year. 

The terms “merchant” and “furnace” plants in this chapter apply 
only to oven-coke plants. Furnace plants are those that are owned 
by or financially affiliated with iron and steel companies whose main 
business is producing coke for use in their own blast furnaces. All 
other coke plants, classified as merchant, include those that manu- 
facture metallurgical, industrial, and residential-heating grades of 
coke for sale on the open market; those associated with chemical 
companies or gas utilities; and those affiliated with local iron works, 
where only a small part (less than 50 percent of output) is used in 
affiliated blast furnaces 

The Bureau of Mines does not attempt to collect data on the 
manufacturing costs of coke and coal chemicals. The average values 
for coal that are shown in this report are based on the market values 
assigned by the coke-producing companies to all coal delivered to the 
plants whether obtained from captive mines or purchased from 
commercial mines. The average values at plants of oven and beehive 
coke produced (including coke consumed by producing companies 
and coke sold) are based on reports from producing companies that 
showed receipts, f.o.b. plant, for commercial sales of coke and the 
po market values assigned by the producer for coke consumed 

y the producing companies. The average values for the coal chem- 
icals are based on the total realization, f.o.b. plant, for commercial 
gales of the various commodities. 

As used in this chapter, coke refers only to large sizes (usually one- 
half inch plus), from which smaller sizes (known as breeze) have been 
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screened. Metallurgical coke refers to grades used for smelting and 
casting ferrous medi in blast furnaces and foundries. The standard 
unit of measurement in the coke industry is the net or short ton of 
2,000 pounds, which is used throughout this chapter. 


OVEN AND BEEHIVE COKE AND BREEZE 


MONTHLY PRODUCTION 
TABLE 6.—Production of oven and beehive coke in the United States! 


(Short tons) 
1947-49 (average) 1958 1959 1960 
Month 
Total Daily Total Daily Total Daily Total Daily 
average average average average 
Oven coke: 
January 5,875, 300 | 189,500 | 4,721,500 | 152,300 | 5, 555,200 | 179,200 | 6,203,700 | 200, 100 
February....| 5,393,400 | 192, 600 4, 046, 700 | 144, 500 5, 458, 200 | 195, 000 5, 936, 000 204, 700 
March 775, 800 | 186,300 | 4,309,000 | 139,000 | 6,285, 500 | 202, 700 6, 261, 600 ; 
April 5, 231, 600 | 174,400 | 3,809, 200 | 127,000 | 6, 096, 600 ,200 | 5,672,200 | 189,100 
Mag 5, 707, 400 | 184,100 | 3,870,800 | 124,900 | 6,266,900 | 202, 200 | 5,290,600 | 170,700 
June 5, 409, 700 | 180,300 | 3,897,700 | 129,900 | 5, 945, 500 | 198,200 | 4,558,000 | 152,000 
JULY -saa 5,355,900 | 172,800 | 3,935,400 | 126,900 | 3,498,100 | 112,900 | 3,987,100 | 128,600 
August...... , 664, 400 | 179, 500 | 4,283,700 | 138,200 | 1,788,800 | 57,700 | 3,935,900 | 127,000 
September.. 5,394,700 | 179,800 | 4,458,100 | 148, 600 1, 738, 900 I 3,604,500 | 120, 100 
October..... 4, 519, 000 | 145,800 | 5,053,300 | 163,000 | 1,800,700 | 58,100 | 3,891,400 | 125,600 
November...| 5,003,500 | 166, 800 5, 183, 200 | 172, 800 | 4,284,000 | 142,800 9, 496, 100 116, 600 
December...| 5,857,800 | 189,000 | 5,437,100 | 175,400 | 6,070,900 | 195, 800 | 3,382, 000 | 109,100 
Total. 65, 088, 500 | 178,300 | 53,005,700 | 145, 200 | 54, 789, 300 | 150, 100 | 56,219,100 | 153,600 
Beehive coke: 
January 623, 500 | 20, 100 49, 400 1, 600 80, 600 2, 600 121, 000 3, 900 
February...- 574, 900 I 38, 800 1, 400 90, 000 3, 200 132, 100 4, 500 
March. 461, 900 14, 900 41, 300 1, 300 139, 000 4, 500 139, 600 4, 500 
April. 445,000 | 14, 800 35, 700 1, 200 159, 500 5, 300 104, 400 3, 500 
Mae 582, 300 | 18,800 37,900 1, 200 136, 200 4, 400 80, 900 2, 600 
June 432, 500 14, 400 46, 200 1, 600 120, 300 4, 000 ; 2, 000 
Mr 304, 500 9, 800 30, 400 1, 000 71 2, 100 52, 700 1, 700 
August 425, 000 13, 700 40, 800 1, 300 49, 900 1, 600 78, 100 2, 500 
September 413, 500 13, 800 56, 700 1, 900 | 1, 200 62, 300 2, 100 
October..... 428, 800 13, 800 64, 700 2, 100 37, 900 1, 200 56, 600 1, 800 
November... 411, 700 13, 700 72, 400 2, 400 66, 100 2, 200 60, 900 2, 100 
December... 456, 300 | 14, 700 84, 100 2, 700 92, 400 3, 000 60, 500 1,900 
Total. 5, 559,900 | 15, 300 598, 400 1,700-| 1,074, 300 3,000 | 1,009, 600 2, 800 
Total: 
January 6, 498, 800 | 209,600 | 4,770,900 | 153,900 | 5,635,800 | 181,800 | 6,324,700 | 204,000 
February... 5,968,300 | 213,200 | 4,085, 500 | 145,900 5, 548, 200 | 198,200 | 6,068,100 | 209, 200 
March....... 6, 237, 700 | 201, 200 4, 350, 300 | 140, 300 6, 424, 500 | 207, 200 | 6,401,200 | 206, 500 
DH 5, 676, 600 | 189, 200 3, 844, 900 | 128, 200 | 6, 256, 208, 500 5, 776, 600 192, 600 
Mace 6, 289, 700 | 202,900 | 3,908,700 | 126, 100 6, 403, 100 | 206,600 | 5,371,500 | 173, 300 
June ` , 842, 194,700 | 3,943,900 | 131, 6, 065, 202,200 | 4,618,500 | 154, 
July... 5, 660, 400 | 182, 600 3, 965, 800 | 127,900 3, 564, 115, 000 4, 039, 800 130, 300 
August...... 5, 989, 400 | 193, 200 | 4,324, 500 | 139, 500 1,838,700 | 59,300 | 4,014,000 129, 500 
September..| 5,808,200 | 193, 600 4, 514, 800 | 150, 500 1, 775, 200 59, 200 3, 666, 800 122, 200 
October..... 4,947,800 | 150,600 | 5,118,000 | 165,100 | 1,838,600 | 50,300 | 3,948,000 | 127,400 
November...| 5,415,200 | 180, 500 5, 255, 600 | 175, 200 4, 350, 100 | 145, 000 9, 557, 000 118, 700 
December...| 6,314,100 | 203, 700 5, 521, 200 | 178, 100 6, 163, 300 | 198, 800 , 442, 500 111, 000 


—— . Lx —2——— — een 


Total. 70, 648, 400 | 193, 600 | 53, 604, 100 | 146,900 | 55, 863, 600 | 153, 100 | 57,228, 700 | 156, 400 


1 Daily average calculated by dividing monthly production by number of days in month. 


PRODUCTION BY MERCHANT AND FURNACE PLANTS 


Tables 7 and 8 show oven coke production in 1960 and several 
previous years of merchant (nonfurnace) and furnace plant output. 
The criteria used by the Bureau of Mines in classifying the plants 
into the two categories are given in the scope of this report. This 
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series, which was started in 1913, is maintained so that all who are 
interested in coal carbonization in the United States can follow coke 
production trends of the two principal producing groups. 

In 1960, production of coke at merchant plants decreased 7 percent; 
output at furnace plants which produced 89 percent of the total 
output of oven coke, rose 4 percent. Figure 2 illustrates the trend 
in oven-coke production, showing the proportions of oven coke pro- 
duced by furnace and merchant plants for the past 30 years. Output 
for nonfurnace or merchant plants, reaching the peak during the 
mid-thirties, amounted to approximately one-third $ the total. 
Just before World War II or in the late 1930’s, natural gas and fuel 
oil started to replace coke-oven gas and “domestic” coke as a fuel 
for residential and commercial space heating. World War II tem- 
porarily slowed the shift to natural gas and fuel oil, and nonfurnace 
or merchant plants produced 25 percent of the coke output, and pro- 
duction averaged about 12% million tons per year. The termination 
of the war, however, resulted in the lifting of controls on metals for 
pipeline construction, and new natural gas lines were extended to 
virtually all sections of the country, particularly along the Eastern 
Seaboard, which had been a prime market for domestic coke and 
coke-oven gas. The loss of these markets forced a number of mer- 
chant coke plants to discontinue coking operations, and by 1950 
less than 20 percent was produced by this group. Coke production 
at merchant plants continued to decline in the 1950’s, and the 1960 


TABLE 7.—Production of oven coke in the United States, by type of plant 


(Short tons) 
1947-49 (average) 1959 1960 
Month 
Merchant | Furnace | Merchant | Furnace | Merchant | Furnace 
plants plants plants plants plants plants 
Production: 
Januar 1, 174, 700 | 4, 700, 600 670, 800 | 4, 884, 400 649, 400 5, 554, 300 
February. .. . . . 1,070,100 | 4,323, 300 616,400 | 4, 841, 800 618, 500 5, 317, 500 
March-.------------------ 1,157,800 | 4,618, 000 648, 600 | 5, 636, 900 , 600 5, 607, 000 
ee 1,043,000 | 4,188, 600 595,100 | 5,501, 500 616, 500 5,055, 700 
E A 1,129,300 | 4,578, 100 592,400 | 5,674, 500 534, 800 4, 755, 800 
PUNO Siow mco eee SE sa 1, 080, 700 | 4,329, 000 562, 700 | 5, 382, 800 497, 200 4, 060, 800 
ITT ebe 1, 082, 100 4, 273, 800 ; 2, 963, 500 465, 700 9, 521, 400 
August.................. 1,097, 700 | 4, 466, 700 519, 400 | 1,2069, 400 ; 3, 469, 300 
September. 1,072,800 | 4, 321, 900 402, 500 | 1,246, 400 443, 900 3, 160, 600 
October 1,047,400 | 3. 471, 600 465,700 | 1, 335, 000 497, 200 3, 394, 200 
November 1,026,000 | 3, 977, 500 523, 300 | 3, 760, 700 455, 800 3, 040, 300 
December 1,132,800 | 4,725,000 628, 300 „442, 600 464, 300 2, 917, 700 
e 13, 114, 400 | 51,974,100 | 6, 849, 800 | 47,939,500 | 6,364,500 | 49, 854, 600 
Daily average: 

anu ar 37, 900 151, 600 21, 600 157, 600 20, 900 179, 200 
February 38, 200 154, 400 22, 000 173, 000 21, 300 183, 400 
March.. 37, 300 149, 000 20, 900 181, 800 21, 100 180, 900 
API! us ET à 139, 600 19, 800 : i 168, 500 
MSY AAA 8 36, 400 147, 700 19, 100 183, 100 17, 300 153, 400 
CCC ecce cec 36, 000 144, 300 18, 800 179, 400 16, 600 135, 400 
ECH 34, 900 137, 900 17, 300 95, 15, 000 113, 600 
ANGUS EE 35, 400 144, 100 16, 800 ; 15, 100 111, 800 
September 35, 700 144, 100 16, 400 41, 600 ; 105, 300 
October..................- ; 112, 000 15, 000 43, 100 16, 100 109, 500 
November................ 94, 132, 600 17, 400 125, 400 15, 200 101, 400 
December 36, 600 152, 400 20, 200 175, 600 15, 000 94, 100 
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TABLE 8.—Production of oven coke and number of plants in the United States, 
by type of plant 


Number of active Coke produced Percent of production 
plants ! (short tons) 
Year dE 
Merchant | Furnace | Merchant | Furnace | Merchant | Furnace 
plants plants plants plants plants plants 

soo A AA 41 46 | 12, 187, 439 | 41, 224, 387 22.8 77.2 
PTT 39 45 | 11,070, 506 | 31, 811, 807 25.8 74.2 
1947-49 (average) 231 255 | 13,114,373 | 51,974, 089 20. 1 79.9 
DU A — Asa p. 23 57 | 9,575,194 | 62, 417, 048 13.3 86.7 
pL AAA CH 22 57 | 8,685,795 | 65, 174, 897 11.8 88. 2 
e IRA A A 22 55 | 6,543, 218 | 46, 462, 512 12.3 87.7 
LEE EE RE 21 54 | 6,849,786 | 47, 939, 490 12. 5 87.5 
LEE ˙ PASA 19 53 | 6,364,540 | 49, 854, 568 11.3 88. 7 


1 Includes plants operating any part of year. 
2 Dec. 31, 1949 
total output was the lowest since 1922, amounting to 6,364,540 short 


tons. 

Another merchant coke plant closed in 1960 with the permanent 
retirement on April 29 of the ovens at Everett, Mass., by the Eastern 
Gas and Fuel Associates. 
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FIGURE 2.— Production of oven coke in the United States, by types of plants. 


PRODUCTION BY STATES 


Coke was produced in 22 States in 1960; 16 States east of the Mis- 
sissippi River produced 93 percent of the United States total. Only 
6 of the 22 States, exclusive of Alaska and Hawaii, west of Mississippi 
had active coke plants, and the combined output in these States was 
less than for Alabama. Approximately one-fourth of the total United 
States output of coke was produced in Pennsylvania, where produc- 
tion increased 2 percent over 1959. Despite a decrease of 5 percent, 
or ^j million tons, Ohio retained second place in coke production; 
Indiana ranked third; together they produced 29 percent of the Na- 

617302—61——15 ¡ 
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tion' total. Indiana had the largest inerease of any of the States, 
gaining more than a million tons, or 16 percent. Other large produc- 
ing States were Alabama, Michigan, and New York. When com- 
pared with 1959, production of coke increased in 12 States in 1960 
and decreased in 10. Production of oven and beehive coke by States, 
is shown in table 9. 


TABLE 9.—Production of coke in the United States, by States 


(Short tons) 
State 1947-49 1957 1958 1959 1960 
(average) 
Oven coke: 
id WEE 5,682,198 | 5,919,434 | 4,256,616 | 4,897, 884 4, 897, 
California, Colorado, and Utah........ 2, 155, 788 | 3,214,807 | 2,578,585 | 2,311, 248 2, 840, 181 
Connecticut, Maryland, Massachu- 
setts, New Jersey, and New York. ---| 110, 684, 806 | 9, 383, 7, 315, 528 | 6,766, 495 7, 071, 167 
e S E N 3, 558, 768 | 2,918,016 | 1,910,835 | 2,044, 977 1, 971, 107 
Indians 8, 301,067 | 9, 754, 559 7,797,352 | 6, 892, 972 8, 024, 273 
Kentucky, Missouri, Tennessee, and 
BIHS. 22. 54022 Sh se acetone 1,633,073 | 2,326,074 | 1,993,046 | 1,973, 124 1, 972, 816 
Meß 8 2,717,650 | 3, 707, 2,526, 202 | 3, 265, 252 3, 278, 739 
Minnesota and Wisconsin 1, 441,918 | 1,316, 595 894, 73 963. 590 836, 072 
»;oõOOũñ , mm wm. 9, 847,621 | 11,299,353 | 6,474,405 | 8, 840, 750 8, 423, 246 
Pennsylvania 15, 964, 464 | 20,082, 883 13, 968, 13, 755,846 14, 146, 269 
West Virginia... .. .. . . . . . . . .. .. .. eee 3,101,109 | 3,938,002 | 3, 289, 537 | 3, 077, 138 2, 758, 002 
NV EE 65, 088, 462 | 73, 860, 692 | 53, 005, 730 | 54,789,276 | 56, 219, 108 
Beehive coke: | 
God,, bc Lene sce ree 169 pt EY AOS A 8 
Pennsylvanisgs...... eege 4, 848, 550 | 1,017, 466 855, 458 713, 150 684, 250 
Kentucky, Utah, Virginia, and West 
Virginia. ioo succo es anni ea e sea 704, 227 472, 563 242, 914 3 361, 146 3 325, 300 
d'Ni NEE 5, 559,940 | 2,090, 029 598,372 | 1,074, 206 1, 009, 610 
Grand totaů .. 70, 648, 402 75, 950, 721 | 53, 604, 102 | 55,863,572 | 57, 228, 718 
1 Includes Rhode Island. 
2 Excludes Utah. 
š Excludes Kentucky and Utah. 


COKE BREEZE 


Coke breeze, as mentioned in the scope of this report, consists of 
the small pieces of coke, ranging in size from 0 to ) inch or possibly 
% inch, that are obtained by screening run-of-oven coke. In 1960, the 
yield of breeze recovered at oven-coke plants ranged from 1.59 to 10.15 
percent of the coal carbonized, averaging 4.65 percent. All oven-coke 
plants are equipped to screen their coke, but there is no established 
screen size, and sizes vary in accordance with local conditions. Unlike 
oven-coke plants, few of the beehive-coke plants havescreening facilities 
and most of the breeze is hauled to nearby waste piles or “ash dumps”. 
Except during periods of fuel shortages, this material is not recovered 
and remains in these dumps. Screening equipment for recovering 
breeze, which has accumulated over the years when beehive production 
was high, was installed at many of the breeze “ash dumps” during 
World War II and nearly one million tons per year of beehive-coke 
breeze was recovered. There were several of these operations active 
in 1960, but accurate statistical data on the amount recovered are 
not available. Data on beehive-coke breeze included in the ac- 
companying tables cover material recovered from the screening of 
beehive coke produced in 1960. 
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The utilization of breeze has changed substantially in the past decade 
(table 11). Until the 1950’s most breeze produced at oven-coke plants 
was used by producers as boiler fuel for generating electric power. 
Producers continue to use most of their output; in 1960 they used more 
in agglomerating plants adjacent to the ovens than they did for power 
generation. In the years, 1947-49, producers used 63 percent of their 
output in powerplants and 14 percent for all other uses, including 
agglomerating. In 1960, they used only 31 percent in powerplants, 
36 in agglomerating plants, and 13 for lining soaking pits, lining pig- 
iron runners, and other purposes. The quantity of breeze shown in 
table 11 as consumed in agglomerating plants was not the total breeze 
consumption for this purpose, as it did not include coke breeze re- 
covered from rescreening blast-furnace coke at blast furnaces nor 
breeze used at agglomerating plants not affiliated with coke plants. 
In order to obtain data on the total quantity of carbonaceous material 
used in agglomerating plants, the Division of Minerals began collecting 
this information in 1957. Preliminary data for 1960 indicate that 
more than 2 million tons of coke breeze was used to sinter iron ore at 
iron and steel plants. 

Another steadily increasing use of coke breeze is in manufacturing 
elemental phosphorus. Although exact data are lacking, breeze 
consumed in the smelting of phosphate rock in 1960 was estimated at 
about 600,000 tons. A substantial proportion of the phosphate- 
furnace capacity is in the far Western States, where there is a shortage 
of breeze, and these furnaces have had to obtain coke from distant 
sources. A new pilot plant to produce coke briquets for use in phos- 
phate furnaces was under construction in 1960.* 

The increased demand for breeze caused the average 1960 selling 
price to be double the 1947-49 average (table 11). 


TABLE 11.—Oven- and beehive-coke breeze used in the United States or sold, 


by uses 
(Short tons) 
Used by producers 
Average 
Year In agglom- | For mak- | For other Sold value 
In steam erating ing pro- | industrial per ton 
plants plants ducer or uses 
water gas 
1947-49 (average) 3, 450, 905 1 300, 000 77, 795 411,260 | 1,142, 589 $3. 79 
is EE 2, 423,147 591, 686 |............ 443, 549 | 1,196, 939 6.19 
1057 AAA 8 2, 113, 472 637, 956 |............ 528,514 | 1,227,197 6. 90 
AA A 1, 514, 757 768, 415 354, 997 914, 263 7.35 
j (0): nC 1, 209, 412 982, 7992 458, 003 985, 464 7. 40 
AAA ec Une nus 1,142,730 | 1,343,515 |............ 479, 740 972, 240 8.27 


1 Estimated. 
NUMBER AND TYPE OF OVENS 
Slot-Type Coke Ovens.—The number of slot-type coke ovens in 


existence at the end of 1960 was the lowest since December 31, 1951. 
More ovens were taken out of production in 1960 than in any year on 


4 Coke Plant in Wyoming Food Machinery and Chemical Corp.'s Answer to (Long Haul: Oll, Paint, 
and Drug Reporter, vol. 177, No. 14, Mar. 28, 1900, p. 5. 
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record, exceeding the previous maximum of 1954 by 86 ovens. How- 
ever, not all of the ovens closed in 1960 were permanently abandoned, 
as 671 were demolished either for rebuilding or to be replaced with 
completely new ovens. There were 282 new ovens completed and 
placed in operation in 1960 and 372 under construction at year’s end. 
All but 18 of the new ovens under construction were at furnace plants, 
replacing 56 old ovens dismantled in 1960. In the past 10 years, 
1950-60, only 201 new ovens have been built at merchant plants, and 
1,236 have been permanently abandoned. At furnace plants, however, 
5,831 ovens were completed, and only 4,479 ovens were abandoned. 
During this period, furnace plants added 1,278 ovens to their total, 
but a reduction of 937 occurred at merchant plants. 

The results of the extensive construction program at furnace 
plants are clearly shown in table 13. In this table, the age of ovens 
are shown for the two classes of coke plants in 5-year intervals. 
Eighty-four percent of all ovens in existence at furnace plants were 
less than 25 years old. Merchant plants, however, had less than 30 
percent of their total under 25 years of age. Economic conditions 
prevented the modernization and replacement of old ovens at merchant 
plants since the end of World War IT and will be the governing factor 
in the future, when many of the existing ovens cannot be operated 
efficiently, and will either have to be retired permanently or rebuilt. 


TABLE 12.—Slot-type coke ovens completed and abandoned in the United States 
in 1960, by States 


Ovens 
Plants | In existence Dec. 31 New Under construc- 
in exist- tion Dec. 31 
State ence | | Aban- 
Dee, doned 

811 Annual during Annual 

Num- | coke ca- year? | Num- | coke ca- 

ber pacity ber pacity 

(short (short 
tons) tons) 
Alabama 7| 1, 451 7,084, 37 65 400, 000 
Oalifſor ni 1 ihr, ß 
Colorado 1 206 | 1, 069. 000 J); AAA 
Connecticut 1 70 e , ß BEE 
NOW sesuvesesssccst usu 6 7 | 2,714,000 |...... EE 8 61 350, 000 
Indiana... rez 5| 2,191 | 10,651, 6001... 2 , ß 
Kentucky 1 hh E 
Maryland — 1 760 | 4,174,000 E A 8 
IEC E, A A A A WEE 108 A (E 
Michigan 4 ie,... d E, EE 
Minnesota..............-.- 3 200 856, 700 41 AAA 8 
Missouri 1 40 146, 500 56 18 68, 000 
New Jersey. 1 230 | 1,105,000 r,, E, E 
New York..........-.....- 3 845 | 4,300, E AA AA 
A A 14 | 2,368 | 12, 307, 700 106 A 2 
Pennsylvania 14 | 3,792 19, 898,100 400 177 | 1,062, 000 
Tennessee 1 264. 000 / D 
Texas... . .. J... . .. . ss 2 140 832.000 uu Z , ß s A 
Dag uec 2 808 | 1,434, 600 [... .. A DE A EE 
West Virginia. ............ 4 691 | 4,098, 600 51 51 240, 200 
WIsconsin 1 200 hh d AA 
Total 1960 73 | 15,323 | 78, 876. 900 952 372 | 2,118, 200 
At merchant plants........ 19 | 2,025 | 8,850, 500 224 18 66, 

At ace plants 54 | 13,298 | 70, 026, 400 728 854 | 2,052, 200 
Total 1959. 74 | 15,993 | 81,447, 700 852 118 720, 000 


1 Excludes plants retired permanently during year. 
3 Includes ovens dismantled for rebuilding. 
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TABLE 13.—Age of slot-type coke ovens in'the United States on Dec. 31, 1960! 


At merchant plants | At furnace plants Total 
Age 

Under 5 veste. ²˙ PA A 11.2 11.6 
From 5 to 10 years 23. 5 24.6 
From 10 to 15 years 17.3 18.4 
From 15 to 20 years 14.8 15.2 
From 20 to 25 years 10.0 10.9 
From 25 to 30 years . 8 . 8 
From 30 to 35 years 3.9 3.8 
From 35 to 40 years 1.7 1.3 
40 years and over........ 10.8 13. 4 

Totaal 70, 026, 400 100. 0 100. 0 


1 Age dates from first entry into operation or from last date of rebuilding. 


TABLE 14.—Number of slot-type coke ovens in the United States on December 31, 
1960, by States and kinds 


State Koppers | Koppers-| Semet- |Wilputte All Total 
Becker Solvay others 

AIR DSN Gs ß ee Qu ic 301 842 180 65 163 1, 451 
Oallfornia— n b ON // A8 1 
Gesc é 60 PP hs —½——[—T HERE: 
Connecticut A PE 77%. Ä 70 

1J/öõÜßÜ5tB . OA 177.1 n 830 |... .. 
äu WEE 340 1,079 120 o 2, 191 
CA A CP: eade uz 120 S 1 
Maryland... x aaas e EE DEER EE 760 
WENCH AA A AM 259 362 148 |_...--.-.. 769 
Minnesota —U— -lll ec cea eee eee eas an 05 115-1. cuz 1 200 
JJJJõÄöÜé⁵jö ↄ . ;G. ĩͤ K Fin AE CMS. ⁰ʒ IS 3 40 40 
New Jerseg e 165 68 AA 230 
k d ae says 184 237 120 304 l.-.......- 845 
ö EE 694 801 176 697 |........-- 2, 368 
Pennsylvania 791 1,965 88 948 |........-- 8, 792 
Tennesse 24 20 EE 44 
KEE DEES E ue AS. PS 8 140 

1:1 a RIA ARA AA IN EE, || ê :!: 8 308 
West Virginia 154 463 |........-- . 691 
Wenn od cowed di uuu 10 // EE 200 

Total 9009. ;Ü 2, 854 7,742 1. 290 3, 334 103 15, 323 
At merchant plants 465 519 624 377 40 2, 025 
At furnace plants 2, 389 7, 223 666 2, 957 63 13, 208 
Total 1959... -2-2-2-2 3 3, 379 3 7,901 1, 350 3, 260 103 15, 903 

1 Otto. 

3 Simon-Carves. 

3 Revised figure. 


Beehive ovens.—Reversing a trend beginning in 1952, there was 
an increase of 135 beehive ovens in 1960 over the preceding year. 
The construction of two new coke plants—one to supply coke to & 
chemical plant and one, to & blast-furnace operation—more tban 
offset the ovens removed from the Bureau of Mines list. For many 

ears or since shortly after World War I, the number of serviceable 
eehive ovens has fluctuated with the demand for blast-furnace 
coke. In the past several years, however, a number of factors have 
contributed to the small number of beehive ovens in operation. 
The most important reasons for this reduced activity at beehive 
plants were the low operating rates of blast furnaces beginning in 
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1958 and to the tremendous decline in coke rates in blast furnaces 
in the past 5 years. Because of these developments, demand for 
beehive coke by blast furnaces was small, and many plants with 
operable beehive ovens were idle. As shown in table 16, the largest 
number of ovens in production occurred in March, when an average 
of 2,810 were active. In the last 6 months only about 1,800 out of 
5,684 operable ovens were active. 


TABLE 15.—Beehive-coke ovens completed and abandoned in the United States 
in 1960, by States 


Ovens 


Plants] In existence In operating Not in operating 
in Dec, 31 condition Dec. 31 | condition Dec. 31 Under 


State Aban-| con- 
New |doned | struc- 
or re- |¡during| tion 
built | year | Dec. 

31 
Kentucky........ 200 193 |....... 
Ee 647 519 |....... 
a 5 663 | 375,000 | 611 | 34,901 52 27,100 |.......|.......|.-...-- 
West Virginia.] 4] 512] 257,000 | 204 | 101,600 | 308 | 155,400 |.......|....--.|..-...- 
Total 1960. 3, 555, 700 847 | 1712 |......- 
Total 1959... 4, 368 9, 131, 600 191 11, 425 153 


1 Idle and not expected to resume production; removed from list of available ovens. 


TABLE 16.—Average number of beehive-coke ovens active in the United States 
in 1960, by months 


Month Month 
January................ September 
February.............. October 
Marg Jul 1. 748 November 
Ill! ³ĩð A ss 2, 733 December 


CAPACITY OF OVEN-COKE PLANTS 


The potential maximum annual coke capacity of oven-coke plants 
decreased 2.6 million tons during 1960—the largest decrease in 
capacity in 20 years. This decline was caused in part by the per- 
manent closing of the Everett, Mass., coke plant by the Eastern Gas 
and Fuel Associates and also by the dismantling of a large number of 
ovens by the iron and steel industry, most of which will be rebuilt 
or replaced with new ovens. Table 17 shows the capacity of merchant 
and furnace plants in 1960 and a few previous years for comparison. 
As shown in this table, annual coke capacity at furnace plants 
increased 18 percent since 1949, but capacity at merchant plants 
dropped 38 percent. 

The potential annual coke capacity reported to the Bureau of 
Mines by coke producers is based on the minimum coking time 
necessary to produce coke with the qualities suitable for its intended 
use. ‘Therefore, the potential capacity of a plant may change from 
year to year, depending on the age and condition of the ovens, the 
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character and quality of coal carbonized, the grade of coke required, 
and other factors. For example, annual coke capacity of a coke 
plant that primarily made foundry coke with longer coking cycles 
would be lower than one that produced blast-furnace coke. Also 
some ovens must be operated at slightly lower flue temperatures 
then normal because of the conditions of the refractories, and potential 
capacity would naturally be somewhat lower than designed capacity. 
For this reason, the capacity reported to the Bureau of Mines may 
differ from the designed or rated capacity estimated by the coke- 
oven builders at the time of construction. For example, if the 
generally accepted standard coking rate of 1 inch per hour were used 
to calculate the capacity of slot-type coke ovens on December 31, 
1960, the capacity would have been 80.4 million tons or 2 percent 
higher than the potential capacity reported to the Bureau of Mines. 
The maximum coke capacity shown in table 17, however, is believed 
EM & reliable measure of the practical operating capacity of the 
Industry. 

Table 18 shows the operating rate of slot-type coke ovens in 1960 
and several previous years. As shown in this table the operating 
rates of the ovens began to decline in the last quarter of 1957. It 
remained low throughout 1958, increased in the first half of 1959, 
but dropped to an abnormally low rate in July because of the steel 


TABLE 17.—Potential maximum annual coke capacity of oven-coke plants in 
existence in the United States 


At merchant plants At furnace plants Total 

t e 2 Ch L CR 

In existence] $5 3 In existence SE z In existence 8 8 = 
Dec. 31 oF "S ec. 31 S TG Dec. 31 os TG 
Year ^ 8 8 SE 8 8 9 St 
S E S o & 8 8 E Š 
m 32 2 oS ml m deg SA || a 332 | 28 
a} 8 | 838 „ 8 | 888 | a lal 8 | 888 ER 

S > E ch — — > ce e — — > q AS — 

Ay © O Ay O < O A O < O 


1949..| 30 | 3,057 | 14, 209, 200 — ` 55 | 12,047 | 59,500,900 |........ 85 | 15,104 | 73,710,100 |------ 
1956..| 22 | 2, 424 | 11,009,600 | —22.5 | 57 | 13,499 | 68,955, 500 | +15.9 | 79 | 15,923 | 79,965,100 | +8.5 
1957. 22 | 2, 420 | 11,061,400 | —22.2 | 56 | 13,477 | 69,238,000 | +16.4 | 78 | 15,897 | 80,299,400 | +8.9 
1958..| 22 | 2, 420 | 11,030,800 | —22.4 | 55 | 13,824 | 71, 467, 100 | +20.1 | 77 | 16,244 | 82,497,900 |+11.9 
1959..| 20 | 2, 249 | 10,393, 800 | —26.9 | 54 | 13,744 | 71,053,900 | 4-19. 4 | 74 | 15,993 | 81, 447, 700 |-1-10. 5 
1960..| 19 | 2,025 | 8,850,500 | —37.7 | 54 | 13,298 | 70,026, 400 | 4-17. 7 | 73 | 15,323 | 78,876,900 | +-7.0 


TABLE 18.—Monthly operating rates! of oven-coke plants in the United States 


(Percent) 

Month 1956 | 1957 | 1958 | 1959 | 1960 Month 1956 | 1957 | 1958 | 1959 | 1960 
January..........- 97.5 | 95.3 | 68.5 | 80.6 | 88.7 || August 81.2 | 92.6 | 61.6 | 25.7 | 57.5 
February 97.5 | 95.3 | 65.0 | 87.7 | 90.7 || September 96.2 | 92.5 | 66.3 | 25.8 | 54.4 
March 97.0 | 95.7 | 62.5 | 91.2 89. 5 October 96.9 | 89.5 | 72.7 | 25.8 | 56.8 
All... 96.5 | 92.7 | 57.1 | 91.4 | 83.8 || November 96.6 | 83.1 | 77.1 | 63.3 | 52.8 
May AAA 04.7 | 93.1 | 56.1 | 91.0 | 75.6 || December 97.8 | 74.0 | 78.3 | 86.8 | 49.5 
mne 91.9 | 92.5 | 57.9 | 87.8 | 68.8 — — — — — 
TT 33.3 | 92.5 | 56.6 | 50.0 | 58.2 Average....| 89.7 | 92.0 | 64.3 | 67.3 | 71.2 


1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity multiplied 
by days in month, 
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strike. It rose in December of 1959 and remained normal through 
the first quarter of 1960. It began to decline in April and continued 
to drop to a low figure for the year in December. 


QUANTITY AND VALUE OF COAL CARBONIZED 


Coke ovens carbonized approximately 1,834,558 tons or 2 percent 
more coal in 1960 than in 1959, but the total quantity carbonized was 
25 percent below the record of 1957. ‘The gain in quantity of coal 
carbonized was due to the 3-percent gain in slot-type ovens; the 
quantity charged into beehive ovens decreased 10 percent. Usually, 
the quantity of coal carbonized each month is uniform because coke 
is used mainly as an industrial fuel and coke-oven operations are not 
subjected to seasonal variations. The slackening in operating rates 
of slot-type and beehive-coke ovens, beginning about midyear, con- 
tinued through the last 6 months, and affected coal consumption 
drastically. In the first 6 months of 1960, the average daily consump- 
tion of coal in slot-type ovens was 264,208 tons, which if continued in 
the last half of the year, would have totaled more than 96 million tons 
for the year. However, the slackening in industrial activity, par- 
ticularly in the iron and steel industry, reduced coke demand, and coal 
consumption decreased steadily from July through the rest of the 
year. In the last half of 1960, the quantity of coal charged into coke 
ovens was 34 percent less then the amount carbonized in the first 
half. Tables 19 and 20 show the quantities of bituminous coal and 
anthracite carbonized each month in 1960 compared with the total in 
1959 and the average for the years, 1947-49. 

The value of coal delivered to coke plants increased $0.02 in 1960. 
The average value per short ton of coal delivered to both oven- and 
beehive-coke plants increased $0.01 per ton. 


TABLE 19.—Bituminous coal carbonized in coke ovens in the United States, 
by months 


(Short tons) 


1947-49 (average) 1959 1960 
Month 77 


Slot type Beehive| Total Slot type Beehive; Total Slot type] Beehive Total 


Re ———— — . — —— — — . — — — —— cea o 


January. ] 8,320,100} 987, 400 


9, 307, 500 7, 865, 600 138, 700) 8, 004, 300| 8, 706, 800| 196, 700] 8. 903, 500 
February. 7. 647, 600] 906,500] 8. 554, 100] 7. 719, 900 154. 200 7, 874. 100} 8, 385, 500 212, 100) 8, 597, 600 
March „195, 000 726, 000] 3, 921, 000] 8, 859. 900 235, 100) 9, 095, 000] 8, 877, 700 225, 400 9, 103, 100 
April 7. 448, 200} 700,900} , 149, 100) 8, 611. 300 267, 000] 8, 878, 300) 8,011, 200 166, 300 8. 177. 
ay. 8, 096, 100| 905, 800 9,001, 900| 8, 829, 700| 222, 700| 9, 052, 400| 7, 469, 300| 130, 400| 7,599, 700 
June 7, 697. 200 673, 900 3, 371. 100] 8,360, 700 201, 600] 8, 562, 300| 6, 421, 000 98, 400] 6, 519, 400 
Jul 7. 631, 400 482, 200 8. 113, 600| 4, 931. 500 119, 600 5,051, 100 5,630,400} 87, 400] 5, 717, 800 
August 7, 901, 400 665, 500] 8. 566,900} 2. 530, 100 88 2, 618, 100 5, 545, 800 126, 500] 5, 672, 300 
September. - 7,617, 700 645,000} 8, 262, 700 2, 458, 200 67, 100| 2, 525, 300| 5,069, 600} 101,600} 5, 171, 200 
October 6, 397, 800 669, 100 7,066,900) 2, 534. 900 67, 200 2. 602, 100 5,484,500; 94,100] 5, 578, 600 
November - 7. 118, 300 641. 900] 7. 760, 2000 6, 099, 600 111, 800] 6, 211, 400| 4, 945, 600 102, 100| 5,047, 700 
December - -| 8,326, 100| 712,700} 9,038, 800| 8. 552, 700 154, 500 8, 707, 200] 4, 825, 900 100, 400 4, 926, 300 


Total. 92, 396, 9008, 716, 900/101, 113, 80077, 354, 1001, 827, 500/79, 181, 600/79, 373, 3001, 641, 400/81, 014, 700 
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TABLE 20.—Anthracite carbonized at oven-coke plants in the United States, 


by months 
(Short tons) 
1947-49 
Month (aver- 1057 1058 1959 1960 

age) 
U ðB ed EE E 17, 600 31, 800 29, 000 28, 400 35, 800 
ö ³oÄ·¹üſſſſſͥdͥͥſA 16, 600 30, 700 25, 700 28, 100 37. 700 
e ß EE 19, 300 33, 100 24. 700 31, 800 42. 200 
ADM . s wees eons 1.500 87, 600 20, 700 29, 000 86, 100 
KEE 8, 800 , 500 18, 900 33, 400 32, 900 
JUNG AA nr yd x E 9. 800 32, 100 15, 000 30, 800 29, 700 
July om coe ed i als 18,200 | 30,000 | 15,100 | 29,400 25, 900 
II EEN 18, 900 , 000 17, 300 29, 500 26, 200 
September 100 31, 400 19, 200 28, 200 25. 500 
ei 8 22, 33, 22, 33. 700 28, 500 
Nerd 8 20. 31. 700 21. 900 33. 600 25, 700 
December ee 16, 700 28. 25, 300 32, 900 24, 100 
rr ³ð⁴A/ 230, 400 | 389,300 | 254,800 | 368,800 370, 300 


TABLE 21.—Value of coal and products per short ton of coal carbonized in the 
United States 


Oven coke Beehive coke 
Value per ton of coal 
Year Value Value Value 
of coal Coal of coal | per ton 
per ton Coke Breeze | chemical per ton | of coal 
ao SE materlals Total 
uced uced used or 
sold ! 
1947-49 (average) $7. 79 $8. 49 $0. 19 85 $11. 53 $4. 90 $7. 22 
GE 9.35 12. 46 . 26 9. 75 16. 47 5. 99 8. 02 
1) T 9. 91 12. 88 . 28 9. 86 17. 02 6. 25 8. 98 
-r ids 9. 89 12. 75 . 32 3.96 17. 03 5. 71 8. 27 
1960 IMMER 9. 88 12. 56 a 3. 71 16. 60 6. 10 8. 61 
190000; 8 9. 89 12. 96 3. 85 17. 15 6. 11 8. 99 


1 Includes value of surplus gas used and tar and pitch-of-tar burned. 


TABLE 22.— Average value per short ton of coal carbonized at oven-coke plants 
in the United States, by States 


1947-49 
State (aver- 1957 1958 1959 1960 
age) 

MIGDAING EE $8. 27 $7. 72 $8. 21 $8. 56 $8. 18 
California, Colorado, and Utah.....................- 7. 44 12. 06 11. 72 13. 04 12. 56 

Connecticut, Maryland, Massachusetts, New Jersey, 
and New rk 19.13 11.81 12.07 11. 72 11. 94 
SN E AEE ea ⁰⁰ 9. 00 10. 89 10. 39 10. 58 10. 17 
A el 8. 99 11.12 11.31 11. 29 11. 43 
Kentucky, Missouri, Tennessee, and Texas 8. 00 10. 65 10. 78 10. 37 9. 93 
eig.. Eege 7. 98 10. 23 10. 17 10. 18 10. 08 
Minnesota and Wisconsin 9. 18 11. 40 11. 45 11. 54 11. 32 
/// ²˙m‚] ʃ³ ... ß 8 7. 75 9. 95 9. 80 9. 56 9. 61 
Pens ens... edu Usu cd 6. 88 8. 77 8. 33 8. 48 8. 45 
Wet EE 5. 79 7.57 7.79 7. 90 7. 75 
U: Dat: ki.) EE 7.79 9. 91 9. 89 9. 88 9. 89 
Value of coal per ton of coxe 11. 09 14. 08 14. 15 14. 02 14. 03 


1 Includes Rhode Island. 
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TABLE 23.—Quantity and value at ovens of coal carbonized in the United States 
| | in 1960, by States 


Coal carbonized Coal per ton of coke 


Btate Value 
Short tons||N | — hort tons] Value 


Total Average 


Oven coke: | 
ADAM . suicidas 6, 718, 458 $54, 054, 677 $8. 18 1.87 $11.22 
California, Colorado, and Utah 4, 504, 555 | 56, 573, 291 12. 56 1. 59 19. 92 
Connecticut, Maryland, Massachusetts, 

New Jersey, and New York..............- 9, 914, 668 118, 365, 143 11. 94 1. 40 16. 74 
e ß aaa 2, 874, 399 | 29, 218, 872 10. 17 1. 46. 14. 82 
IndlünB.. EE 11, 155, 151 1127, 500, 624 11. 43 1. 89 15. 89 
Kentucky, Missouri, Tennessee, and Texas.] 2,749,175 | 27, 299, 591 9 L 39 13. 84 

Hlan AA AA 8 , 10. 08 1.35 13. 65 
Minnesota and Wisconsin 1, 188, 272 | 13, 453, 122 11. 32 1.42 | 16. 09 
ONG WEEN 11, 738, 038 |112, 847, 705 9.61 1.39 13. 40 

Pennsylvania 20, 422, 815 1172, 532, 525 8. 45 1, 44. 12.20 
Te A TEE 4, 038, 073 | 31, 296, 780. 7.75 1. 46 11.35 

Pots , 79, 743, 529 788, 798, 803 9. 89 1. 42. 14. 03 
At merchant plants 8, 900, 616 | 93, 782, 690 10. 54 1. 40 14. 74 
At furnace plants 70, 842. 013 1695, 016, 113 9. 81 1. 42 13. 94 

Total ss A 77, 722, 907 1768, 075, 654 9. 88 1.42 14. 02 

S —ñ —ꝛ—-—᷑ ERR — A 

Beehive coke: i 
Pennsylvania.. eeh E dE 1, 088, 515 | 6,980, 925 | 6. 41 1. 59 10. 20 
Virginia and West Virginia.................. 552,895 | 3,044, 466 5. 51 1.70 9.36 
Total 1999. u uuu lsicuós 1, 641, 410 | 10, 025, 391 6.11 1. 63 9. 93 
Total AA ³ð³ A 1, 827, 474 | 11, 152, 140 6. 10 1.70 10. 38 


PREPARATION AND SOURCE OF COAL 


Washed and Unwashed Coal.—Eighty-four percent of the bitu- 
minous coal carbonized in slot-type coke ovens in 1960 was washed be- 
fore charging into the ovens (table 24). Most of the cleaning and 
washing was done at or near the mines, as only two coke plants had 
washeries adjacent to the ovens. 

There has been a steady increase in the use of cleaned coal at coke 
ovens, and the proportion carbonized in 1960 was the largest on record 
(table 25). The substantial increase in washed coal at coke plants in 
recent years was attributed to a number of factors. Probably the 
most important reason for cleaning coal is to improve the quality of the 
coal to provide a means of maintaining a uniform product. Coke 
quality depends to a greater degree upon the character and quality 
of the coal than upon oven design and carbonizing techniques. Coke 
with high ash or sulfur content is undesirable for use in blast furnaces, 
foundry cupolas, and other industrial operations. Another factor is 
that the steady increase in the mechanical mining and loading of coal, 
although increasing productivity and reducing costs, often results in 
more refuse content in the run-of-mine coal, necessitating extensive 
cleaning in some areas. All coal that was mined and carbonized in 
Colorado and Alabama was washed. About two-thirds of the coal 
from Pennsylvania and West Virginia and substantial tonnages from 
Kentucky and Virginia was washed. : 
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TABLE 24.—Washed and unwashed coal carbonized in the United States in 1960, 
by States in which used 


(Short tons) 
Bituminous coal 
State Anthracite rond 
Washed | Unwashed Total 


Oven coke: 
Alabama 6, 602, 091 92,899 | 6,694,990 23,468 | 6, 718, 458 
California, Colorado, and Utah. 3, 713, 926 790,629 | 4, 504, 5555 4, 504, 555 
Connecticut, Maryland, Massachu- 
setts, New Jersey, and New York...| 5,483,527 | 4,376,868 | 9,860, 395 54, 273 9,914, 668 
Illinois 2, 374, 669 489,391 | 2, 864, 060 10, 339 2, 874, 399 
e 2 ——————Á—— 10, 688, 962 426, 669 | 11,115,631 39,520 | 11,155,151 
Kentucky, Missouri, Tennessee, and 
Texas 2, 427, 891 280,815 | 2, 708, 706 40,469 | 2,749,175 
NT eee U... u. u 4,372,808 |............ 4,372, 808 66,217 | 4,439,025 
Minnesota and Wisconsin 1,031, 512 103,074 | 1,134, 586 53,686 | 1,188,272 
ODIO. ere 10, 533, 286 | 1,170,129 | 11,703, 415 35,523 | 11,738,938 
Pennsylvania 15, 442,985 | 4,933,063 | 20, 376, 048 46,767 | 20, 422,815 
West Virginia 4,038,073 |..-......-..- 4,038,073 |...........- 4, 038, 073 
Total 1000.............-.-.---......-- 66, 709, 730 | 12, 663, 537 | 79,373, 267 370,262 | 79,743,529 
At merchant plants 8, 298, 728 278,803 | 8,577,591 323,025 | 8,900,616 
At furnace plant 58, 411,002 | 12, 384. 674 | 70, 795, 676 47,237 | 70,842,913 
Total 1959. .......................... 64, 684, 419 | 12, 669, 658 | 77, 354, 077 368,830 | 77,722,907 
Beehive coke: 
Pennsylvania...............-.......... 830, 847 257,668 | 1, 088, 515. 1, 088, 515 
Virginia and West Virginia 377,934 174,961 552, 895 |... .......- 552, 895 
Totál hh s usos E easee 1, 208, 781 432,629 | 1,641,410 |...........- 1. 641, 410 
Total 1959. 1, 382, 914 444,560 | 1,827,474 |...........- 1, 827, 474 


TABLE 25.—Washed and unwashed bituminous coal carbonized in the 
United States 


(Short tons) 
Washed coal Unwashed coal 
AAA AS Percent 
Year Total coal of 
At coke At At coke At carbonized | total 
ovens beehive Total ovens beehive Total washed 
ovens ovens 

1947-49 (average) . 29, 501, 961] 1, 442, 138/30, 944, 099162, 894, 990 7, 274, 72870, 169, 718] 101, 113, 817 30. 6 
195600. 72, 090, 891 2, 462, 33574, 553, 226/29, 780, 531] 1, 626, 880131, 407, 411| 105, 960, 637 70.4 
1057... —˙—r! 76, 364, 204| 2, 196, 977178, 561, 181128, 182, 427| 1, 276, 161/29, 458, 588] 108, 019, 769 72.7 
19588. 57, 608, 824 709, 687158, 318, 511117, 952, 217 305, 72918, 257, 946] 70, 576, 457 76.2 
TOO aca ick at 64, 684, 419] 1, 382, 014/66, 067, 333/12, 669, 3588 444. 560/13, 114, 2180 79, 181, 551 83. 4 
1960 66, 709, 730 1, 208, 781/67, 918, 511012, 663, 537] 432, 62913, 096, 166] 81, 014, 677 83. 8 


Blending.— Although coal cleaning permits the maintenance of 
uniformity of quality of an individual coal, blending permits the 
maintenance of uniformity of the coking-coal admixtures. All oven- 
coke plants blend their coals before carbonizing. Coal blending has 
four main objectives: (1) to improve the physical quality and uni- 
formity of the coke; (2) to control the pressure developed in the coke 
oven by the carbonization process; (3) to control the yield of the 
products; and (4) to broaden the use of inferior coals for coke man- 
ufacture. The usual practice is to blend major proportions of high- 
volatile coals with minor proportions of low-volatile coal. (The addi- 
tion of low-volatile coal improves the physical structure of the coke 
and increases the coke yield. However, the quantity of low-volatile 
coal that can be added is limited, because, beyond a certain propor- 
tion, coke quality changes slightly, but the expanding pressure causes 
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damage to oven walls. Virtually all foundry-coke producers use a 
small percentage of anthracite fines in their coal blends, where large 
sizes are desired and increased resistance to shatter of the resultant 
coke is more important than decreased resistance to abrasion. A 
few plants, which use low rank coal, blend small quantities of hard 
coal-tar pitch with the coal to improve coke quality; in other plants, 
a small quantity of oil is added to increase gas yield or to increase 
the bulk density of the coal charged. 

As previously mentioned, most of the plants mix and blend bigh- 
and low-volatile coals. In 1960, of the 72 active coke plants, 68 used 
coals of different volatile content, 37 (including 5 using anthracite) 
used high- and low-volatile coals; 26 (including 13 using anthracite) 
used high-, medium-, and low-volatile coal; 3 utilized high- and 
medium-volatile coal; and 2 used low- and medium-volatile coal and 
anthracite. Four plants used straight medium-volatile coal. 


TABLE 26.—Coal received by coke-oven operators in the United States in 1960, 
by consuming States and volatile content 1 


(Short tons) 
High-volatile Medium-volatile Low-volatile 
AA, AA AAA [eee 
Consuming State receipts 
Quantity Percent] Quantity Percent] Quantity Percent 
of total of total of total 
Alabama..................... 506, 149 7.5 | 5, 868, 368 87.1 363, 435 5.4 6, 737, 952 


California, Colorado, and 
Utah 


Connecticut, Maryland, 
. New Jer- 


sey, and New York 6, 612, 504 65. 6 739, 744 7.3 | 2,729,874 27.1 } 10,082, 122 
A AO 2, 057, 152 74.4 38, 438 1.4 670, 261 24. 2 2, 765, 851 
Indiana........-....-..-.-..- 6, 591, 503 58.5 | 1, 464,089 13.0 | 3, 220, 289 28.5 | 11, 275, 881 
Kentucky, Missouri, Ten- 
nessee, and Texas 1, 900, 591 69. 5 171, 746 6.3 662, 782 24.2 2, 735, 119 
Michigan 2, 834, 635 63. 9 425, 586 9.6 | 1,176, 552 26. 5 4, 436, 773 
Minnesota and Wisconsin 597, 534 57.2 68, 319 6.5 378, 711 36. 3 1, 044, 564 
)))) 8 8, 587. 246 73. 4 353, 466 3.0 | 2,754, 262 23.6 | 11,694, 974 
Pennsylvania 15, 860. 030 76.5 | 1,675, 754 8.1 | 3, 205, 967 15.4 | 20, 741, 751 
West Virginia 3, 422, 417 84.4 |. A 633, 15. 6 4, 056, 105 
Total 1960.............. 52, 539, 894 65. 6 | 11, 393, 882 14.2 | 16, 146, 391 20.2 | 80,080, 167 
At merchant plants 4, 422, 655 60.7 | 1,442, 550 16.5 | 2,861, 263 32.8 8, 726, 368 
At furnace plants...........- 48, 117, 339 67.4 | 9, 951. 332 14.0 | 13, 285, 128 18.6 | 71,353, 799 
Total 1959.............- 49, 919, 516 64.5 | 11, 792, 343 15.2 | 15, 700, 067 20.3 | 77, 411, 926 


1 Volatile matter on moisture- and ash-free basis: High-volatile—over 31 percent; medium-volatile—22 to 
31 percent; and low-volatile—14 to 22 percent. 


TABLE 27.—Average volatile content of bituminous coal carbonized at oven-coke 
plants in the United States 


High Low Total 
Vola- Vola- 
Year tile e 
Short tons Short tons Short tons | con- | Short tons | con- 
t tent tent 
(per- (per- 
cent) cent) 
1947-49 (average) . .. 60, 454, 142 a 11, 484, 978 20, 457, 830 17.2 | 92, 396, 950 2.5 
193. ; 853 23, 288, 478 17.5 1101, 871, 422 30. 0 
77 23, 705, 330 17. 5 1104, 546, 631 29.7 
1888. i ; 14, 277, 561 17.5 | 75, 561, 041 30.3 
1889... 49, 698, 552 A 12,017, 265 15, 638, 260 ; , 80.2 
196000 . ...- S 11, 113, 548 16, 194, 710 17. 5 | 79, 373, 267 80.4 
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Sources.—The largest reserves of coking coal in the United States 
are in the Appalachian Region, extending from Alabama northeast- 
ward to Pennsylvania. States in this region supplied 93 percent of 
the coal carbonized in the United States in 1960. In addition, about 
three-fourths of the coal carbonized in Canada in 1960 and a sub- 
stantial tonnage shipped to various countries in Europe, South 
America, and Asia originated in this region. High-, medium-, and 
low-volatile coals are mined in this region; West Virginia and Pennsyl- 
vania together supplied 68 percent of the high-volatile coal, 27 percent 
of the medium-volatile coal, and 93 percent of the Dash coal. 
Low-volatile coals are important to the coke industry because they 
improve the physical properties of metallurgical coke, particularly its 
strength. Coal deposits in the eastern region, comprising Illinois, 
Indiana, and Western Kentucky, are large, but most of the deposits 
contain coal, which makes a weak coke. The Illinois Geological 
Survey has conducted numerous studies of the coking properties of 
Illinois coal, substantial tonnages of which are used in manufacturing 
metallurgical coke in the Chicago area. Most of the coking coal used 


TABLE 28.— Origin of coal received by coke-oven operators in the United States 
in 1960, by producing fields and volatile content 


(Short tons) 


Volatile content? 
State and field ! where coal was produced A | Total 


High Medium Low 


KINN A A ß 593,117 | 5,691,991 |............ 6, 285, 108 
y 44: AA A PR 8 „303 ; 
BT Ta BEE 1, 038, 973 461,563 |...........- 1, 500. 536 
lr ⁰ÄV. ͤ . 637, 950 /ꝙcj 8 637, 350 
Kentucky 
, . PER us 5, 516, 4022224 5, 516, 440 
Harlin: EE 40/1550 TTT 4, 671, 559 
Kenova-Thacker -2-220 .. EE -- 12994 |... u... u. |. u LL O. 12, 994 
New Mexico-..-.-. . . .. .. . . l... ..-...-- 190, 871 |............].-.......-.- 190, 871 
A AAA A 416, 435 215, 939 310, 308 942, 682 
Pennsylvania: | 
ll A u uuu sy 360, 867 360, 867 
Bituminous: 
Central Pennsylvanla 184 320,979 | 2, 466, 479 2, 787, 642 
Connellsville-............ .... .... 2 5, 389, 434 1. A 5, 389, 434 
Freeport... io . us S u e E 2, 667, 670 
Pittsburgh. sos so sc uu o. A 11,190, 00 8 11, 190, 103 
Sers“, 8 7, 127 179, 714 186, 841 
Westmoreland 111! GE , 
Ji RA IA 203, 351 |...........- 203, 351 
7 J). gd 8 2, 340, 8999 .. 2, 340, 289 
8: i 
nell... 70, 424 786, 02922 856, 453 
Clinch Valley E, MIN 147, 880 147, 830 
, ß ß WE 770, 478 281, 006 1, 051, 484 
Bouthwestern................ EE 1, 401, 863 (1,08 PA 1, 469, 928 
West V a: 
e ß ara 925,828 0 325, 826 
Coal and coke.................. . Lc c LL lll Ll... 24.9805 A 8 3 
e wee nie EE 5, 462, 442 8, 462, 442 
FC AAA 88 5, 642, 014 53, 87222 5, 695, 886 
Kenova-T bag eꝶe..dv , 129, %% % DEE 1, 129, 690 
VV K⁰ç˙ĩ³A A ³ ( Sam 2 suum 2, 238, 249 10, 222 WEE 2, 248, 971 
New Re» mda sms. 175, 280 |1............ 313, 037 480, 217 
Pocahontas MEME ³˙ h ³ RR c Rc 630, 869 | 9,207,092 9, 027, 961 
Randolph-Barbour-............-.-..-.--------.---- 263, 493 62 TL EE 325, 604 
TUe RIVO ß A A p 131, 200 131, 200 
Websater-Gauley........... ll.⁰&3rn ni. 888,502 | 1, 093, 875 1, 982, 377 
Wadde ⁵ðiZĩdſddßdfͤũ t socero eene E ,512 | 2,678, 485 3, 528, 997 
A A A 8 18,569 |...........- 18, 569 
A E eu pet 52, 539, 894 | 11,393,882 | 16, 146,391 | 80, 080, 167 


1 As defined by the U.S. Ooal Commission of 1922. 
2 Volatile matter on moisture- and -ash-free basis: High-volatile—over 31 percent; medium-volatile—22 
to 31 percent; and low-volatile—14 to 22 percent. 
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in the Chicago area must be transported long distances by rail and 
water to reach the plants, and replacing any of the Eastern coals 
with Illinois coals cuts coal costs to the coke-plant operators involved. 

Coking-coal deposits are found west of the Mississippi River but 
they are much smaller than those of the Appalachian region. In 
1960, coking coal was obtained from the southwestern part of Colorado 
and northern New Mexico, the Sunnyside beds in the Castle Gate 
field of Utah, Haskell and other counties of eastern Oklahoma, and 
Sebastian County in Western Arkansas. The Oklahoma-Arkansas 
deposits are the only commercially developed source of low-volatile 
coal in the West. A small amount of coal was imported from Canada 
and carbonized in Utah. Table 28 shows the origin of coking coal 
obtained by coke-plant operators in 1960. ‘Table 29 shows the origin 
and destination of coking coal delivered to oven-coke plants in the 
United States. 


TABLE 29.—Origin and destination of coal delivered to oven-coke plants in the 
United States in 1960, by States 


(Short tons) 
Coal produced in— 
Consuming State 
Alabama | Arkan- | Colorado | Illinois | Kentucky | New | Oklahoma 
sas Mexico 

Alabama 0.198. 085 ã ˙ꝛ ↄðW... ⁰--ł e dd A A 

California, Colorado, and 
ll! 8 127, 803 | 1, 500, 5382249 190, 871 277, 095 

Connecticut, Maryland, 

usetts, New 

Jersey, and New Vork. . 4 ꝙ . o. 908, 705 |.........|...-------- 
hh w/ ³ A 8 501. 362 123054175 / DEEN 
aan“. RN 133, 546 | 5,405,588 |.........]..-.--...-- 

Kentucky, Missouri, T'en- 
nessee, and Texas 87,023 |... .. lanos corso 2, 442 |... Sos E 665, 587 
Minn ³ðZdudA/ſſĩ OA DEE 1:135; 700 |... su A 
Minnesota and Wisconsin 4 4 249, 419 |.........|.---.--...- 
% WER, DEE EE GER 983, 136 |.........|....--.--.- 
POUNS ar EE AO A AN eodaddsa Los 280, 911 A ME 
S AAN A VE A d WEE 
Total 1960 6, 285. 108 | 127,303 | 1, 500, 536 637,350 | 10,200, 993 | 190, 871 942, 682 
At merchant plants 600,263 Y MU AAA GE . GEES 
At furnace plants 5, 624, 845 | 127,303 | 1, 500, 536 637, 350 | 10, 165, 955 | 190, 871 942, 682 
Total 1959. 5, 912,034 | 224,277 | 1, 266, 922 657,493 | 3, 842,558 | 53,936 | 1,010, 940 


Consuming State 


Tennes- 


——— | A ———— — AED —— ETRE AO 


Alabama..................] 21,929 | 140, 784. 877,099 |......... 6, 737, 953 
California, Colorado, and 
l.. AA E EE 2, 340, 289 |..........- 54,412 | 18,569 | 4,509,075 


Connecticut, Maryland, 
Massachusetts, New 


Jersey, and New York..| 3,290, 941 |.........]..........- 5, 466, 308 10, 082, 122 
Hiss 10,843 /// A 69, 809 946, 2725 2, 765, 851 
Indiana ......... . . 38,243 ẽ -W- EA 4, 924, 782 11, 276, 881 
Kentucky, Missouri, Ten- 

nessee, and Texas ,940 | 62, 567 1, 700, 186 |......... 2, 735, 119 
Michigan................. !!!! ER S 4, 436, 
Minnesota and Wisconsin. NAS MESA Sp aus 7, 389 734, 042 |_____ 1, 044, 
AA S Th 220 AAA, ES 5, 903, 282 11, 694, 974 
Pennsylvania 12, 093, 709 |___ 5 7,505, 601 |......... 20, 741, 751 
West Virginia............. p A A 1, 100, 400 4, 056, 105 

Total 1960. 22, 834 31, 272, 536 | 18,569 | 80, 080, 167 
At merchant plants.......| 311,816 |.........]|........... „243, 158 |.......-. 726, 368 
At furnace plants 22, 523, 068 | 203. 351 | 2, 340, 289 24,029,378 | 18, 569 | 71, 353, 799 
Total 1959............. 21, 224, 188 | 258, 786 | 2, 161, 394 31, 439, 764 | 29,371 | 77, 411, 926 
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Captive coal.—Sixty-one percent of the coal carbonized in slot- 
type coke ovens in 1960 was produced in mines owned and operated 
by the coke-producing companies. These mines normally do not 
produce coal for sale on the commercial market, but mine coals for 
use in their own coke ovens; such coal is referred to in this report as 
"captive". The coke industry uses more captive coal than any 
other industry. By owning their coal mines, the coke-oven operators 
can maintain better control of quality and be assured of an adequate 
supply during periods of heavy demand. This is particularly true 
of the iron and steel companies, and the use of captive coal at furnace 

lants has increased markedly during the past decade. In 1960, 
urnace plants obtained 63 percent of their coal requirements from 
captive mines. Nonfurnace or merchant plants obtained 44 percent, 
a gain of 52 percent over the 1947-49 average. Table 30 shows the 
captive coal obtained by merchant and furnace plants in 1960 and 
several previous years. 


TABLE 30.—Quantity and percentage of captive coal received by coke-oven 
operators in the United States 


(Short tons) 
At merchant plants At furnace plants 'T'otal 
Year Captive coal Captive coal Captive coal 
Total coal. [Total coal. Total coal 
received received received 
Quantity | Per- Quantity | Per- 
cent cent 


——.———— ———— ——— | — De — — — EES REA — a a — — 


1947-49 
(average) -| 18, 321, 004 


5, 286, 361 | 28.9 | 76, 138, 301 | 48,371,093 | 63.5 94, 459, 305 

956........- 13, 407, 253 | 5,740, 551 | 42.8 | 90, 740, 999 | 59, 378, 485 | 65. 4 |104, 148, 252 
1957 12, 092, 303 | 5,250, 574 | 43.4 95. 427, 661 | 61, 543, 355 | 64.5 107. 519, 964 
— , 985, 366 | 3,839, 880 | 48. 1 | 66, 873, 620 | 44, 605, 122 | 66.7 | 75, 858, 986 
1959......... 9, 732, 587 | 4,479, 701 | 46.0 | 67, 679, 339 | 40, 675, 316 | 60.1 | 77, 411, 926 
1960......... 726, 3, 834, 264 | 43.9 | 71, 353, 799 | 45,091,010 | 63. 2 | 80,080, 167 


CONSUMPTION OF COKE 


The apparent consumption of coke in the United States in 1960, 
based on production, imports, exports, and change in producers’ 
stocks, increased 4 percent over 1959 but was 18 percent below the 
average for the years 1947-49. Some significant developments have 
occurred in the past decade concerning coke consumption. As shown 
in table 31, approximately 20 percent of the apparent consumption 
at the beginning of the 1950’s was used for other than blast-furnace 
use. At that time approximately 3 million tons of coke per year was 
used to manufacture water gas, and over 2 million tons was used for 
commercial and residential heating and cooking. These markets in 
1960 were but a small fraction of their sizes at the beginning of the 
1950's. Probably the most important development, however, was 
the rapid decline in the coke rate in smelting iron ore in blast fur- 
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naces. Because this end use for coke required over 90 percent of 
the total coke production, changes in coke rates are important. In 
1960, the amount of coke consumed per ton of pig iron and ferro- 
alloys produced in blast furnaces dropped to 1,516 pounds. This 
was a decrease of 4 percent below 1959 and 21 percent below 1947-49. 
Figure 3 shows the downward trend in the coke rate. Continued 
decreases can be expected in coke rates through further treatment or 
enrichment of iron ore, supplemental fuelfinjection in blast furnaces, 
and other improved blast-furnace operating techniques. 

Tables 33 and 34 summarize, by major end uses, the disposal of 
oven and beehive coke in 1960. A large proportion of the oven coke, 
pa oray at furnace plants, is used by producers in integrated 

last furnaces, whereas, nearly all of the beehive coke is shipped to 
other consumers. In 1960, furnace plants used 96 percent of their 
output mainly for smelting iron ore in blast furnaces and sold the 
remainder for miscellaneous industrial purposes. Merchant plants 
used only a small proportion of their output and supplied most of 
the coke used in iron foundries, nonferrous smelters, and chemical- 
process plants. In 1960, 57 percent of the coke produced at mer- 
chant plants was shipped to iron blast furnaces, 32 percent to iron 
foundries, 1 percent to gas plants, 13 percent to other industrial 
plants, and 6 percent to homeowners and retailers for residential and 
commercial heating. Historically, beehive coke has been used mainly 
as a blast-furnace fuel for smelting iron ore. In 1960, 62 percent of 
the beehive coke produced was used and sold to blast-furnace plants, 
compared with 87 percent in 1951. This percentage is likely to de- 
crease more because two new beehive plants were built in 1959—60 
to supply chemical plants. When these plants go into full production, 
shipments classified as “other industrial” should increase sharply. 


TABLE 31.—Apparent consumption of coke in the United States 


(Short tons) 
Consumption 
Total pro- | Im- Ex- Net Apparent | In iron furnaces?{ All other pur- 
Year duction ports ports change | U.S con- poses 


in stocks | sumption ! 


Quantity Per- Quantity | Per- 
cent 


—— | __ (qu Í OEE3O_ —— Š ED ————— — A Al 


1947-49 

(average) .] 70, 648, 402 | 181,000 | 696. 699 |-+-280, 230 | 69, 852, 473 | 55,877, 463 | 80.0 | 13,975,010 | 20.0 
1956......... 74, 482, 526 | 130, 955 | 655,717 |-+-633, 670 | 73,324, 094 | 65, 289,270 | 89.0 | 8,034,824 | 11.0 
y ce os 75, 950. 721 | 117,951 | 822,244 |--814,335 | 74, 432, 093 | 67, 580,507 | 90.8 | 6,851, 586 9.2 
1958_______._ 53, 604, 102 | 121,517 | 392,817 |-+674, 588 | 52, 658, 214 | 46, 598, 980 | 88.5 | 6,059,234 | 11.5 
1959_.._...___ 55, 863, 572 | 123,255 | 460, 222 |-1-859, 072 | 54, 667, 48, 241,686 | 88.2 | 6,425,847 | 11.8 
1960......... 57,228, 718 | 125, 160 | 353,016 | +-55, 652 | 56, 945, 210 | 51,044,206 | 89.6 | 5,901,004 | 10.4 


1 Production plus imports minus exports, plus or minus net changes in stocks. 
2 American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 
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TABLE 32.—Coke and coking coal consumed per short ton of pig iron and 
ferroalloys produced in the United States 


Yield Coking Yield Coking 
Coke per of coal per Coke per of coal per 
short ton coke short ton short ton coke | short ton 
Year of pig iron | from | of of pig | iron Year of pig iron | from | of pig iron 
and ferro- | coal erro- and ferro- | coal | and ferro- 
alloys 1 (per- alloys alloys ! (per- alloys 
(pounds) | cent) (pounds (pounds) | cent) (pounds 
calculated) calculated) 
i 2, 172. 6 66. 9 3, 247. 5 Bar (average) 1, 919. 7 69. 7 2, 754.2 
1918 8 2, 120. 7 66. 4 3, 193.8 || 1958.............. 1, 613. 4 69. 8 2, 311. 5 
7 ec enun 1,838.0 | 69.0 2, 663. 8 1959 EE 21, 586.2 70.2 2 2, 259. 5 
1039.............. 1, 778. 0 69.8 2, 547.3 || 1960.5 1, 516. 4 70.3 


1 American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces m 


aking 
ferroalloys, was 2,172.6 in 1913, 2,120.7 in 1918, 1,813.3 in 1929, 1,760.0 in 1939, 1,892.8 in 1947-49 (average), 
1,597.9 in 1958, 1,569.0 in 1959, and 1,497.4 in 1960. 

2 Revised figure. 


TONS OF COKE/TON OF PIG IRON AND FERROALLOYS 
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FIdURR 3.—Coke consumption per ton of pig iron and ferroalloys produced i In 
blast furnaces. 
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TABLE 34.—Beehive coke produced in the United States, used by producers, 
and sold in 1960, by States 


Used by producing companies— Commercial sales 


Produced 
In blast furnaces For other To blast-furnace 
State purposes plants 
Short Value Short Value 
tons tons 
ennsylvania......... 684, 250 | $9, 704, 321 473, 601 | $7,001, 425 
Virginia and West Bi : 
Virginia. ..........- 325,360 | 5,048, 242 117,852 | 1,824, 983 
Total 1960. ..... 1, 009. 610 | 14, 752, 563 591, 453 | 8, 886, 408 
Total 1959. ..... 1, 074, 296 | 15, 740, 026 750, 247 | 11, 351, 079 
Commercial sales - Continued 
To foundries To other industrial | For residential Total 
State plants heating 
Short Value Short Value Short | Value | Short Value 
tons tons tons tons 

Pennsylvania......... 1, 867 $31, 634 | 182, 578 |$2, 165, 418 202 | $1,952 | 658, 2483 | $9, 260, 429 
Virginia and West 
mla 5, 025 76,979 | 201,992 | 3, 137, 643 249 | 4,536 | 325,118 | 5,044,141 
Total 1960. ..... 6, 892 108, 613 | 384, 570 | 5, 303, 061 451 6,488 | 983,366 | 14, 304, 570 
Total 1959. 8, 396 135, 985 | 207, 991 | 3, 442,985 | 1,030 | 15,042 1, 027, 664 | 14, 945, 091 


1 Concealed to avoid disclosing individual company figures. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


Table 35 shows the quantity of coke distributed in each State 
according to major end-uses in 1960. Total distribution of coke, 
exclusive of imports, was slightly higher than in 1959. This increase 
was due largely to the 2. i million ton gain in shipments to blast- 
furnace plants. Shipments to “other industrial” plants increased 
slightly, but shipments to all other consuming groups shown in the 
accompanying table were smaller than in 1959. The largest increase 
in coke distribution occurred in Pennsylvania, the perennial leader in 
coke production. The gain of approximately 1.2 million tons in coke 
distribution in this State resulted mainly from increased shipments to 
blast-furnace plants. Distribution in Ohio, which ranked second in 
coke consumption, declined because of a drop in shipments to blast 
furnaces. Other States where distribution advanced more than 
250,000 tons in 1960 were Indiana, Maryland, and Michigan. 

Blast-furnace coke was consumed in approximately 82 plants m 17 
States. Most blast-furnace coke was produced within the State 
where it was consumed. Blast furnaces and coke ovens are usually 
integrated and the entire coke output moves by conveyer belt or 
interplant railroad to the adjacent blast furnaces. Unlike blast- 
furnace coke, coke shipments to foundries and other industrial plants 
are widespread and move from coast to coast. The average iron 
foundry requires much less coke than an average blast-furnace instal- 
lation, but they are more numerous and number well over 2,000, 
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TABLE 35.—Distribution of oven and beehive coke and breeze in 1960! 


(Short tons) 
Coke 
Oonsuming State To pro» Breeze 
To blast- To ducer- | To other | For resi- 
furnace foundries; and  lindustrial| dential Total 
plants water-gas| plants | heating 
plants 

Alabama 3,518,908 172, 488 62, 031 13,131 | 3, 766, 555 195, 455 
Arizona... sss... EEN e EE A 62 
E MAA E 93 1,051 |.......... 2, 81 
California.................- 959, 165 52, 762 |.........- 87,570 l.........- 1, 049, 497 , 999 
Colorado................... „ i 947 |.........- , 399 |.......... 38, 050 61, 859 
Connecticut. j 52, 889 1,411 31, 779 111, 611 35, 816 
Delaware 4 . | 293 |.......... 1, 418 145 1, 856 1, 840 
District of Columbia.......|............] ` 33 |..........]..........].......--- 133 
Florida 2222 22 4530 |.......... 9, 501 290 14, 321 50, 592 
Gers RA 11,199 |.......... , 830 4, 627 17, 656 989 
y Ea ET a è PASE EEE 8 OES WEE 69, 441 |___ 69, 592 32, 068 
Hines 4,043,845 | 215, 767 , 801 16,367 | 4,330, 580 177, 101 
Indiana 222 5, 721, 973 , 825 522 9, 028 „1 5, 940, 454 77, 332 
I ...... 8 46, 528 |.........- 1, 579 ; 49, 397 1,241 
Kansas AR GEET e 663 |.........- 9775 8, 760 11 
Kentucky. 577, 805 80,045 |.......... 152, 152 8, 805 768, 397 41, 265 
Loulslana 22222 2,145 EE 52, 772 168 55, 075 470 
Nö 8 1, 476 17, 438 |.........- 4, 879 23,788 
Maryland. 3, 005, 331 ,428 |.........- 14, 850 |.......... , 040, 609 101, 916 
Massachusetts 4 43,477 |.........- 11, 966 81, 597 137, 040 16, 449 
Michigan 3, 296, 674 Bs v^. 2 AMA 239, 861 5,239 | 4,077,102 250, 327 
Minnesota ; 21,491 |... S 19, 577 1, 436, 970 21, 431 
Mississippi 929 |.......... TE E 1, 003 206 
Srl! GE 27,478 |.........- 30, 800 » 278 591 
Montes EE 1, 714 E S... 16, 204 37 17, 955 23, 583 
Nebraska 25 2, 784 |.........- 7,811 AA 10, 595 15, 305 
AA EA h A to 38 ...... 5 Tue ME 8, 62 
New Hampshire $245 ³o·w E 3, 318 6, 563 |........-- 
New ers coo uene nee 70, 868 30, 923 64, 432 98, 153 204, 376 90, 825 
New Mexico...............|.-...-...-.- e a c 385 90 7 239 
New Vork 3, 297, 235 94,177 |... . 95, 956 30,326 | 3,517,694 239, 655 
North Carolina 4 — 687 15, 799 1, 634 36, 16, 880 
North Dakota 250 |.......... Ir . 0. 7 E PEA 
Ohio. coc AAA 8, 986, 035 | 309,168 |.......... 459, 715 7,879 | 9,762, 797 464, 818 
Oklahoma. 25 4,939 |.........- 418 |.......... b, 5, 784 
Oregon E Ë Susupi see 5,475 |---------- 15,224 |.......... 20, 4, 689 
Pennsylvania.............. 14,022, 710 | 145,102 7,996 | 300,315 28, 750 | 14, 673, 273 719, 793 
Rhode Island 4 e IF e m 4, 826 15,954 |.......... 
South Carolina.............]............ 8, 701 |.........- 18, 709 320 27, 730 3, 288 
South Dakota 570 |.........- 634 |.......... 1204-2 ucc un 
Tennessee 99, 197 65,910 |.........- 124, 065 1, 322 200, 494 166, 654 
TOA EE 625, 758 53, 399 |.......... 59, 885 1, 252 740, 294 71, 403 
Nhl 8 1, 233, 892 16, 859 |.......... 638000 1, 273, 117 106, 197 
VOTMON EE GE EN AA HE 1, 322 3, 683 |.......... 
ell TE 92, 373 45,477 |.--......- 42, 182 403 180, 435 750 
Washington 48922 --- 5702 6. 184 4, 006 
West Virginia 1, 428, 850 , 700 EE , 200 6 | 1,455, 756 154, 080 
Wisconsin 119, 626 |.......... 5,331 16, 323 141, 280 8, 134 
Wohls WE 3 3, 408 |.......... 9, 434 211 
Pot! 51, 810, 501 [2,350,578 | 109, 163 2, 199,351 | 394,890 | 56, 864, 483 | 3, 932, 457 

Export ed 27, 371 78, 107 |.......... 174, 2, 488 282, 369 5,7 
Grand total. 51, 837, 872 2, 428, 685 | 100,163 2, 373, 754 | 397,378 | 57,146,852 | 3, 938, 225 


1 Based upon reports from producers showing destination and principal end use of coke used or sold. 
Does not include imported coke, which totaled 125,160 tons in 1960. 


scattered in virtually every State. 
foundries, however, is in cities such as Detroit, Flint, Chica 
land, Lorain, Birmingham, Pittsburgh, Buffalo, and 


O, 


The largest concentration of 


Cleve- 


ilwaukee. 


"These foundries are responsible for the large tonnage of coke consumed 
in the States where these cities are located. 
sumed more than one-fifth of the total foundry-coke consumption of 
the United States. Coke shipments to other industrial plants were 


ichigan alone con- 
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also widespread moving to all but 5 States and the District of Colum- 
bia exclusive of Hawan and Alaska. Coke under this classification 
has numerous industrial uses such as in chemical processing, non- 
ferrous smelting, and rock-wool manufacture. Distribution to gas 
plants was small, and shipments to retail dealers and residential heat- 
ing trade were less than 1 percent of the total coke disposal. 

Coke screenings or breeze was consumed in all but 6 States and the 
District of Columbia, exclusive of Alaska and Hawaii; the largest 
quantity was consumed in the producing States. This small-sized 
coke, which was used principally as a boiler fuel for many years, was 
in strong demand ir 1960, particularly by producers of elemental 
phosphorus and operators of agglomerating plants. 


STOCKS OF COKE AND COKING COAL 


Coke.—Generally when industrial activity slackens, producers’ 
stocks of coke increase. This axiom held true in 1960 as producers’ 
stocks increased 1 percent. The gain in coke inventories was the 
result of reduced blast-furnace operating rates, which caused stocks 
at oven-coke furnace p to rise nearly one-half million tons 
because stocks at merchant oven-coke plants decreased 24 percent. 
Table 37 shows stocks of oven coke at producing plants, by types of 
plants and by months, for 1959-60. Stocks were high at the begin- 
ning of the year when they were equal to 21 days’ production at 
capacity operations. They decreased during the first quarter and 
dropped more than a million tons. Beginning in April, they started 
to increase and at yearend were slightly higher than at the beginning. 
Table 36 shows stocks of oven and beehive coke according to grade. 
Eighty-six percent of the stocks of oven coke at producers! plants 
was blast-furnace coke. Furnace plants are operated primarily to 
produce blast-furnace coke, and over 98 percent of ccke stocks at 
such plants was blast-furnace coke. Stocks of coke &t merchant 
plants comprised 55 percent blast-furnace coke, 13 percent foundry 
coke, and 32 percent all other grades. 

Coking coal.—Stocks of bituminous coal at oven-coke plants 
decreased 4 percent during 1960, and at yearend, based on capacity 
operations, the supply was sufficient for 35 days. Stocks of bitumi- 
nous coal ranged from a low of 10,342,992 short tons at the end of July 
to a high of 12,391,359 short tons at the end of June. The drop in 
coal stocks at the end of July was caused largely by the vacation 
period of the coal miners (the first 2 weeks of July), cutting shipments 
to coke plants. Coking-coal stocks are of the highest importance in 
the coke industry because of the continuous nature of the carboniza- 
tion process. A 30-day supply has been generally recognized by 
coke-plant operators as the absolute minimum necessary to prevent 
any disruption in oven operations when the coal supply is shut off 
because of some emergency (transportation, strikes, or other reasons). 
However, as shown in table 38, the quantity of stock in the past 5 
years was lowest during the steel strike in the summer of 1959 when 
furnace oven-coke plants were unable to receive coal. Stocks of coal 
never got below a 32-day supply based on normal operating rates. 
Stocks of anthracite at oven-coke plants, by months, for the 1956-60 
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period are shown in table 39. Anthracite which is used mostly at 
plants producing foundry coke, is only a small fraction of the coal 
admixture. 


TABLE 36.—Producers’ stocks of coke and breeze in the United States on 
December 31, 1960, by States 


(Short tons) 
Coke 
State Breeze 
Blast Residential 
furnace Foundry heating Total 
and other 
Oven coke: 
a AAA 8 841,129 8, 427 48, 250 897, 806 83, 455 
California, Colorado, and Utah /// A A 328, 752 30, 249 
Connecticut, Maryland, Massachu- 
setts, New Jersey, and New York.... 595, 309 50, 148 271, 664 917,121 79,181 
AA 113, 945 |............ 2, 250 121,195 45, 843 
Indiana. L... cess cases 8 606, 473 4, 548 4, 058 615,079 793, 325 
Kentucky, Missouri, Tennessee, and 
SAS A A 8 75, 819 41, 843 11, 901 129, 563 10, 858 
Michigan AAA AA 106, ; 87, 891 146, 972 25, 394 
Minnesota and Wisconsin 89, 892 50, 065 45, 185, 603 38, 361 
; ³ðV˙A 483, 23, 204 28, 492 535, 495 91, 699 
Pennsylvania.......................... 794, 324 5, 024 4, 233 803, 581 267, 789 
West Virginia Sh s S S.S 51, 190 6, 283 
Pass, uu asc u diese 4,091, 991 185, 981 454,385 | 4,732,357 1, 472, 437 
At merchant plants 696, 218 172, 643 411,138 | 1,279,999 72, 721 
At furnace plants 3, 395, 773 13, 338 43,247 | 3,452, 358 1, 399, 710 
Total AA su EPI eaP ss 3, 782, 111 153, 457 736, 634 | 4,672, 202 1, 660, 174 
Beehive coke: 
Pennsylvanla 4,004 | 8 53 4, 657 1, 982 
Virginia and West Virginia 15] [2222s 923 1, 074 410 
"Total 1900... 22:556 s uu ¿L ESSERE 4,755 AAA 976 5, 731 2, 302 
ee naana 633 |... .. 86 601 10, 234 


TABLE 37.—Producers' month-end stocks of oven coke in the United States! 


(Short tons) 
At merchant plants At furnace plants Total 
Month ri 8 
1959 1960 1959 1960 1959 1960 
January. 953 | 1,509,752 | 2,365,714 | 2,693,321 | 3, 792, 667 4, 203, 073 
Februar // 1,434,710 | 1,335,244 | 2,301,668 | 2,528,636 | 3, 736, 378 3, 863, 880 
e NA 1,429,303 | 1,169,297 | 2,217,662 | 2,489,886 | 3, 646, 965 3, 659, 183 
E Ke BEE 1,381,255 | 1,142,022 | 2,131,101 | 2,591,367 | 3,512,356 3, 733, 389 
AER „319, 564 | 1,108,945 | 1,953, 2,652,030 | 3,273, 449 3, 760, 975 
DUNG he es eee „257, 204 | 1,080,945 | 1,792,285 | 2,786,014 | 3,049, 489 3, 866, 959 
// 1, 335, 556 | 1,111,927 | 1,983,614 | 2,937,947 | 3, 319, 170 4, 049, 874 
August... . .. A 1, 514, 743 | 1,149,724 | 2,429,114 | 3,095,476 | 3,943,857 4, 245, 200 
September...................- , 652, 464 | 1,171,635 | 2,835,838 | 3,254,113 | 4, 488, 302 4, 425, 748 
October 1, 728, 528 1, 192, 112 3, 256, 891 3, 410, 894 4, 985, 419 4, 603, 006 
November „760, 116 , 212,300 | 3,397,869 | 3,468,534 | 5,157,985 4, 680, 834 
December.................... , 685, 1,279,999 | 2,986,539 | 3,452,358 | 4,072,202 4, 732, 357 


: 1 Includes blast-furnace, foundry, and residential heating coke. 
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TABLE 88.—Month-end stocks of bituminous coal at oven-coke plants in the 
United States 


(Short tons) 

Month 1956 1957 1958 1959 1960 
A eege 12, 561, 742 | 12,796,209 | 13,217,378 | 12,123,513 | 11,428,017 
February, A aa e sa ae 12, 341, 898 | 12,801,976 | 12,096,279 | 11,801,729 | 11,241,870 
Mare... aS , 839, 544 | 13, 254,278 | 11,906,462 | 11,684,172 | 11,148,141 
E; ⅛˙ùu. 12, 865, 107 465 | 11, 781, 534 11, 569, 096 

A eE 13, 605, 645 | 13,895,620 | 11, 585, 237 | 11,837,123 | 11,916,169 
Ih 14, 004, 567 | 13,978,054 | 11, 787, 762 12, 424, 398 , 391, 
J A ec ee ee 13, 060, 538 | 11,717,007 | 10,039,582 | 9,566,108 | 10,342, 992 
! 13, 366, 033 | 12,503,701 | 10,118,979 | 9,394,516 | 10, 742, 409 
ds A e dseRRTEÉ 13,521,835 | 13,006,022 | 10, 523,274 | 9,261,161 10, 918, 346 
Ao A eos eon susu 25 14, 005, 637 | 13, 935, 303 | 11,666,111 | 9,375,872 | 11,082,639 
A A ⁰ 22. 14, 093, 446 | 14,002,603 | 12,335,715 | 10,127,812 | 11,203, 784 
December................ ...... . . ........- 13, 893, 561 | 14,092,205 | 12,939,358 | 11,495,611 | 11,028, 816 


TABLE 39.—Month-end stocks of anthracite at oven-coke plants in the 
United States 


(Short tons) 

Month 1956 1957 1958 1959 1960 
rr ee 57, 683 129, 330 118, 859 87, 314 77, 124 
A A IA eu 41,748 127, 418 101, 751 71,101 65, 831 
E A AS , 469 119, 472 89, 855 49, 463 50, 517 
ll! 8 30, 301 114, 369 82, 121 61, 706 55, 222 

PENNE 40, 024 110, 412 81,514 73, 204 07,100 
pure PET 52, 710 125, 604 82, 716 84, 874 71, 499 
dee 59, 886 111,649 73, 007 74, 957 68, 800 

EE 95,156 134, 686 91, 358 95, 529 86, 143 
Septem Der 225s dete A oss E 85, 754 147, 258 97, 399 , 480 89, 366 
e 113, 610 145, 879 112, 265 „230 108, 090 
Naoembesesesss A 138, 879 145,051 3, 980 117, 243 107, 542 
December... eer 146, 581 138, 085 103, 599 108, 893 92, 848 


ASSIGNED VALUE AND PRICE 


The procedure that establishes the average value of coke produced 
in the United States is explained in the scope of this — The 
combined average value of oven and beehive coke production in- 
creased $0.55 per ton or 3 percent over the 1959 data. This increase 
was caused by the $0.56-per-ton rise in oven coke as the average 
value of beehive coke decreased $0.04 per ton. "The average value 
of production includes an assigned value by the producers on the 
coke used and the market value on coke sold. A more accurate 
measure for determining trends in prices is the average price or receipts 
per ton of coke sold. In table 40, data for 1960 showed that the 
average receipts per ton for oven coke sold in 1960 dropped $0.64 per 
ton; beehive coke went up $0.01 per ton. 

Table 41 shows the average receipts per ton of coke sold by uses. 
The average prices on blast-furnace ad foundry oven coke declined, 
and those for other industrial and residential heating coke increased. 
For beehive coke, the average price of coke sold to other industrial 
plants increased; average receipts per ton for blast furnace, foundry, 
and residential heating coke declined. 
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TABLE 40.—Average value per short ton of coke produced in the United States 
and average receipts per short ton from coke sold (commercial sales) 


Value per ton produced ! Receipts per ton sold 


Oven | Beehive} Total Oven | Beehive | Total 
coke coke coke coke 


$12. 08 $11. 32 ; $13. 87 $11. 95 $13. 41 
17.70 14.16 18. 39 14. 11 17. 04 
18. 31 14. 92 ; 19. 51 14. 90 18.71 
18. 24 14.03 ; 19. 87 14. 03 19. 35 
17. 82 14. 65 ; 20. 89 14. 54 20. 09 
18. 38 14.61 : 20. 25 14. 55 19. 59 


1 Beginning in 1954, figures are based on market values; therefore, they are not comparable with values 
shown for preceding years. 


TABLE 41.—Average receipts per m ton of coke sold (commercial sales), 
y uses 


Oven coke Beehive coke 


Year 
To blast- To To other | For resi- | To blast- To To other | For resi- 
furnace | found- lindustrial| dential | furnace | found- Hmdustriall dential 
plants ries plants! | heating | plants ries plants! | heating 

1947-49 (average) .. $13.02 $17. 61 $12. 70 $12. 49 $11. 59 $13. 93 $12. 46 $10. 98 
A ER 15.70 26. 50 14. 35 16. 30 ; 16. 58 ; 12.41 
§öo 8 16. 08 q 15. 74 . š 17.03 ; 10. 68 
] LU, EE 15.37 ; 16. 09 : i 16.46 ; 11.23 
1050... Hee .. .......- 15. 92 ; 15. 82 ; š 16. 20 i 14. 60 
/ ⁰˙· 15. 82 ; 16. 27 ; ; 15.76 ; 14. 39 


1 Includes water-gas plants. 


TABLE 42.— Average monthly prices per short ton of furnace and foundry 
beehive coke and foundry oven coke in the United States in 19601 


January- January- 
December December 
Beehive coke, at ovens: Oven foundry coke— Continued 

Connellsville furnace $14. 75-15. 25 Kearn y $31. 25 
Connellsville foundry............. 18. 00-18. 50 Milwaukee 32. 00 
Oven foundry coke, at ovens: Painesville._.......... .. e ... . . 82. 00 
ae 30. 35 Philadelphia 31. 00 
e ege 32. 00 Bt. LOUIS a cuicos posa 33. 00 
-Everett A A 33. 55 SL: PAUL e ·˙»m . 31. 25 
Indianapolis 31. 25 Swedeland -- 31. 00 


As quoted by STEEL magazine. 
3 New England delivered or within $5.15 freight zone from works. 


FOREIGN TRADE 5 


Imports. — Coke imports are small when compared with national 
production, amounting to less than 1 percent of the apparent con- 
sumption of the United States. In the past 5 years, coke imports 
have averaged about 124,000 short tons per year, which was the 
amount imported in 1960. All but 440 short tons was imported from 
Canada most of which was imported through the Montana-Idaho, 
Michigan, and Washington customs districts (table 43). Although 


3 Figures on imports and exports compiled by Mae B. Price and Elsie D. Jackson, Division of Foreign 
Activities, Bureau of Mines, from records of the Bureau of the Census. 
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the tonnage entering the United States from Canada was small, it 
was important in certain areas particularly in the northwestern part 
of the United States where there are no American coke plants to 
supply local requirements. The average value of imports was $11.85 
per ton, which was considerably lower than the average value of coke 
exported from the United States. 


TABLE 48.—Coke imported for consumption in the United States, by countries 
and customs districts 


1958 


* 


Short tons Value 


Short tons Value Short tons Value 


* a EURO {| ————— — —— ̃ ——— —— — 


COUNTRY 

North America: 
Gangs 121, 474 | $1, 570, 121 123, 145 $1, 437, 937 124,720 | $1,470, 241 
A/ A 43 IJ... EE 
Total 121, 517 1, 570, 739 123, 145 1. 437, 937 124, 720 1, 470, 241 

Europe: 
Belgium-Luxembourg.....|............]......-.....|.-..........]....-.-.-...- 440 12, 863 
Netherlands 110 / ˙ 8 
14 ͥͥͥ . ĩ;u-; ee eee ee 110 3, 325 440 12, 863 
Grand total.............- 121,517 | 1, 570, 739 123, 255 | 1, 441, 262 125,160 | 1,483,104 
CUSTOMS DISTRIOT 

Buffalo 12, 351 184, 828 14, 433 158, 825 302 2, 557 
Docs 1, 652 20, 394 207 „ EE 
Duluth and Superior 126 1,350 d. zas; z so A uy ( 8 
Hawal EE EA A 110 3, 325 440 . 12,863 
e 43 J))!!! cR IA 
Maine and New Hampshire 1, 152 126 2, 209 102 1,995 
Michigan 32, 494 „642 47, 895 406, 817 53, 866 448, 892 
Montana and Idaho 58, 611 841, 217 52, 950 769, 924 58, 452 866, 709 
Rochester JJJööÜ˙ĩ VE EA WEE 
U Eh EE, AA AA GE A 75 2, 543 
Vermont 123 2, 168 127 2, 033 66 1. 190 
Washington 15, 939 212, 867 7, 407 96, 345 12, 367 156, 855 
o A 121,517 | 1, 570, 739 123, 255 1, 441, 262 125,160 | 1,483,104 


Source: Bureau of the Census. 


Exports. — Exports of coke, including breeze, decreased 23 percent 
in quantity and 21 percent in value below 1959. The decline in coke 
exports was caused largely by the 20- percent drop in shipments to 
Canada. Exports to South America in 1960 were only about one- 
sixth as large as the 1959 total, but the total shipments to all South 
America were only 2 percent of the Canadian total. Normally, 
Canada receives about four-fifths of all coke exported from the 
United States; the 1960 figure amounted to 85 percent. Exports to all 
GE Leen were small; the largest, tonnage (23,584 tons) went 
to Cuba. 

The Bureau of the Census does not publish any data showing the 
grades or sizes of coke exported from the United States. According 
to coke producers who reported exports to the Bureau of Mines, 
approximately 28 percent of coke exported by the producing companies 
was foundry grade. This coke usually sells for a higher price than 
all other coke and affects the average value of coke exported. There 
has also been a tremendous drop in the quantity of coke exported to 
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Canada for residential heating. Before World War II, and even 
during the War, about 50 percent of the coke shipped to Canada was 
sized coke for space heating. In 1960, only 1 percent was estimated 
to have been shipped for this purpose, and the remainder, or 99 percent, 
was for various industrial purposes. Table 44 shows in detail the 
quantities and values of coke exported to foreign countries by conti- 
nental groups. 


TABLE 44.—Coke exported from the United States, by countries and customs 
districts 


1958 1959 — 1960 


Short tons Value Short tons Value Short tons Value 


COUNTRY 
North America: 
Canada.................-- 302, 301 | $5,147,752 979, 466 | $6, 967, 478 $5, 707, 215 
Mexico 4, 005 140, 934 4, 648 171, 967 251, 784 
Panama 203 10, 470 150 10, 371 9, 345 
West Indies 
COS esse Secs 22, 501 512, 944 26, 383 538, 553 515, 210 
Trinidad and Tobago. 97 2, 348 220 4,783 A A 
Other West Indies. 197 9, 420 136 8, 994 3, 949 
Other North America 260 13, 861 30 1, 405 5, 224 
Total. O. ¿L 2 O 329, 564 | 5,837,729 411, 033 7, 703, 551 6, 492, 727 
South America: 
reon A ENTER cce EE 5, 536 /// AA 
Boll via 1 3, 018 10; ét 
BGI. 41, 514 1, 225 31, 055 640, 013 115, 281 
l. L O a esu 1 6, 675 2, 27 85, 632 16, 120 
A 128 , 729 78 3, 685 , 588 
ICC O 2 68 2, 2, 800 
Uruguay. 210 4,686 AA oat -. 10, 500 
Venezuelaa 175 11, 263 16 533 1, 302 
Other South America..... 80 1, 486 61 2, 856 , 238 
go REES e 42,373 886, 447 39, 421 785, 730 150, 829 
Europe: mee MED EENS ES O Ea 
Belgium- Luxembourg. |. ---......-. 673 
Germany, West. 22 ;õͤõ %¾ůd.. f 8 
¡5 see 1, 004 r PAS A WEE 
l AA EA AAA EE 981 
IRL AA: A, 8 15 630 1, 260 
Portugal. -2 997 ))))J)JJJJJlͤöõ ⅛ ! DEE 
Sweden 10 1. 888 5300 14,553 | 1,5190090 40, 113 
United Kingdom 4 5 588 2, 587 
Tot EE 
Asia: 
Hong Kong 
S AA 
So 
ppines 
ther 
TOtâl EE 
Oceania: 
Australia 112 e ß . A 
French Pacific Islands. 19, 002 h EE, DEE, DEE 
Total. EEN 19,114 3254. 528 AN A AAA AA 


Grand total............. 892,817 | 7,120, 708 460,222 | 8,073, 582 6, 885, 279 


oe | eee | eee | ÀÓ——— | ee r 
EE — .... | ANA — — . Ü AAA 
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TABLE 44.—Coke exported from the United States, by countries and customs 
districts—Continued 


1958 1959 1960 


quen | ENTE „ —ñ —5 


Short tons Value Short tons Value Short tons Value 


CUSTOMS DISTRICT 


, 79, 643 | $1, 489, 449 113, 894 | $2, 115, 497 84, 525 | $1, 665, 
6) 5) (i: EE 9, 903 81, 423 , 073 50, 968 20, 862 331, 479 

(RT Nd EE 20, 138 492, 418 10, 667 299, 903 10, 843 296, 
Duluth and Superior 8, 232 190, 623 6. 764 173, 588 §, 512 129, 107 
Perg 8 2, 121 77, 971 938 34, 372 574 19, 926 
A ˙ 3, 218 112, 275 3, 481 124, 060 6, 898 191, 984 

Maryland 105 2, 15, 064 1 5, 
Massachusetts 8, 028 167, 000 15. 120 280,475 | EE, WEEN 
Michigans ccs coc acseussccs 142,309 | 2, 431, 290 190, 252 | 3,710, 820 149, 780 2, 832, 632 
Mobil 395 18. 35, ; 98, 718 

New Orleans. 3, 273 109, 149 2, 359 47,72 18, 
New or . 18, 47 881, 4 49,1 973, 3 30, 205 653, 176 
e E 21, 544 169, 290 20, 000 166, 250 14, 100 131, 835 
Philadelphia 52,343 | 1,029, 266 7,113 147, 994 3, 912 7,807 
St. Lawrence 9, 050 147, 326 8, 109 140, 195 12, 612 212, 272 
San Diego 465 15, 168 987 880 970 39, 416 
eins 1. 311 2, 020 50, 613 
Washington , 083 63, 768 3,1 107, 109 3, 337 109, 421 
IA, IA VE 14,824 | 128,983 BEN, BE 
Other districts. ..............- 10, 177 120, 278 6, 871 2, 036 21, 598 
|» EE 392,817 | 7, 126, 708 460,222 | 8,673, 582 353, 016 6, 885, 279 


Source: Bureau of the Census. 


TECHNOLOGY 


Considerable research and development work has been done in recent 
years in many of the major coke-producing countries of the world on 
mechanizing coke-oven operations. The principal objectives are (1) 
to provide greater safety, (2) to improve working conditions, (3) to 
increase productivity, and (4) to reduce manufacturing costs. 

Coke-oven builders and coke-plant operators in the United States 
have been active for many years, and by the end of 1960 certain 
pu of coke-oven operations were mechanized. Coal-crushing and 

andling facilities were to a large extent completely mechanized. Coal- 
tower doors and charging of the larry cars were operated with push 
button controls. Automatic controls were installed on much of the 
equipment used in American coke plants to recover and process the 
coal-chemical materials. ‘The improvements that were made on facili- 
ties servicing the coke ovens (larry cars, pushing machines, and 
quenching cars) were limited, however, and most of this equipment 
was operated manually. Recent developments in this field, however, 
included the use of interlocking and signalling systems on pushin 
machines and hot cars such as gamma ray and optical systems. Muc 
effort and development work was underway on mechanizing quenching 
cars, coke wharves, and equipment to remove charge-hole covers, and 
automation of these operations at some plants could be expected in 
the near future 

The State Scientific Technical Committee of the U.S.S.R. appointed 
a commission to plan and coordinate the mechanization and automa- 
tion of coke ovens and related facilities m that country. The first 


* Taicher, M. M., From the Interim Commission Appointed to Improve the Technology of Coke Produc: 
tion and the Design of Coke Ovens and Their Equipment: Coke and Chem., U.S.S.R., No.8, 1960, pp. 57-58. 
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meeting of this committee was held in April 1960, and a summary of 
work that was done on automation of the coke industry in the U.S.S.R. 
was presented. Also, new measures that should be undertaken were 
recommended. According to a report presented at this meeting, 44 
charging larries were equipped with charge-hatch lid removers; 17 
larries at 6 plants were equipped to automatically charge the ovens 
from the hopper in the desired sequence; devices for accurate position- 
ing of the larry cars were installed on 29 larries at 21 plants. Coke- 
oven stand pipes on 25 batteries at 10 plants were equipped with iron- 
to-iron seals; 23 door-cleaning devices were used at 5 works; 6 frame- 
cleaning mechanisms at 3 plants were placed in operation. Apparatus 
for removing coal around charging holes was installed on 15 larries at 
8 works, and devices for signalling the accurate positioning of the 
quenching car beneath the door extractor were operating satisfactorily 
at 20 plants. 

This commission recommended that new measures in the future 
are to include the automation of coal-tower gates, the use of inductive 
meters for the accurate positioning of the larries on the axis of the 
oven chambers, the installation of charge-hatch lids with iron-to-iron 
seals which would eliminate the luting of the lids by a lidman, the use 
of standpipe lids with iron-to-iron seals controlled from the larry car, 
the installation of mechanical scrapers on the larry cars for cleanin 
the elbows or “goosenecks””, mechanization for cleaning the doors an 
frames, the use of an electrical connection between the door extractor 
and the coke pusher, a loudspeaker link between the machines, and 
also the use of automatic signalling and blocking units in controlling 
the quenching car, the coke wharf gates, and the coke-grading 
conveyors. 

In West Germany it was reported that mechanization of coke 
plants was the major objective of the coke industry, and considerable 
progress was made on mechanizing equipment for servicing coke 
ovens.’ In addition, it was reported that automatic equipment was 
successfully installed and operated at one coke plant for controlling 
the oven heating system. 

Automatic and centralized control of coke ovens and ancillary 
facilities were under active study in Great Britain in 1960. The 
results of centralized control of the coal-handling plant, coke screening 
E and byproduct plant of the National Coal Board coke plant in 

urham County, England, will be reviewed in the next issue of this 
report. 

For many years coke-oven builders and coke producers have 
studied the possibility of developing an efficient continuous carboniza- 
tion method. In November 1960, & small-scale production unit, 
called by its designers the “rotary hearth continuous coke oven”, was 
placed in operation near Dorchester, Va. "The design or shape of the 
oven is in the form of a long tunnel bent into an arch. The coal is fed 
in at one point and the coke comes out after completion of the cycle, 
causing a continuous process.? The operators of this unique carbon- 
izing unit claimed that the process would produce a small size, low- 
moisture coke suitable for electric furnaces. 


7 Beck, K. G., Recent Coke Plant Techniques: Stahl u. Eisen, No. 3, Feb. 2, 1961, pp. 195-199. 
8 Patterson, W. L., Revolutionary Process, New Continuous Coke Maker Adopted From Rotary Furnace: 
Pittsburgh Press, Sept. 15, 1960. 
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A novel laboratory method of investigating coke strength or breakage 
was tested by the British Coke Research Association.? This method 
depends upon observation of the passage of shock waves in specimens 
cut from coke pieces. The production and transmission of the shock 
waves caused by impact of the coke with a rigid surface were detected 
and examined by electrical methods, and the nature and duration of the 
shock stresses were displayed on the screen of a cathode ray oscillo- 
graph and recorded photographically. This method was being inves- 
tigated to determine the effect of porosity and other characteristics 
upon coke strength. 

This organization also studied the formation and nature of organic 
sulfur in coke, and specialized techniques, such as micro-wave absorp- 
tion, were used to follow the reaction of the sulfur with coke at 
various temperatures. “Free radicals” or reactive centers, which are 
developed in coke between the heating ranges of 300° and 700° C., 
may interact with free sulfur to give stable carbon-sulfur complexes 
containing as much as 2 percent sulfur. Because the reaction takes 
place in the temperature range that includes both the plastic range 
of semicoke formation and the thermal decomposition of sulfur com- 
pounds in the coal, the reaction of sulfur with free radicals in coke was 
concluded to play a part in the fixation of organic sulfur during 
carbonization. Also, the effect of the reaction would be modified in 
practice by the presence of hydrogen and hydrocarbons. Further 
studies of the interaction of the free radicals with oxygen and sulfur 
were planned in an attempt to learn more about the reactions. 

The Bureau of Mines, United States Department of the Interior, 
continued to study coal carbonization. Continuing its survey on 
carbonizing properties of American coals, 20 samples from West 
Virginia and 6 samples from Virginia were tested in the Bureau of 
Mines-American Gas Association (BM-AGA) apparatus at the Pitts- 
burgh Coal Research Center. The program to obtain direct correla- 
tions between the proposed International Standard Micum Test and 
the American Society for Testing Materials (ASTM) shatter and 
tumbler test, which was started in 1959 and reported in the 1959 
technology section of the coke chapter, was completed in 1960. In 
conjunction with the Micum-ASTM coke-testing program, a study of 
the relationship between the physical properties of pilot-plant and 
industrial cokes was made. In this study, 17 samples of the coal 
blends from which the commercial cokes were produced were obtained 
and carbonized in the BM-AGA apparatus. Chemical and physical 
properties of the samples were determined, and the physical properties 
of the cokes produced by the two methods were compared. A high 
degree of correlation was obtained between the strength indexes of the 
pilot-plant and industrial cokes. The apparent gravity of industrial 
coke was consistently higher than that of BM—AGA cokes. 

Substantial technical improvement was made on the carbonization 
of coking coals, using a vertical-entrainment technique at the Denver 
Coal Research Center in 1960. In the past, it was impossible to use 
the vertical entrainment techniques to carbonize coking coals because 
such coals, on heating, were found to soften, agglomerate, and plug 
the system. However, by using operating techniques originally con- 


$ Coke News, Fundamental Studies: British Coke Res. Assoc., Chesterfield, Derbyshire, England, 
No. 12, May 30, 1960, 2 pp. 
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ceived in 1959 and further developed in 1960, it was possible to de- 
crease this agglomeration in pilot-plant tests with each of four coking 
coals. With one of these coals, using the latest refinement of feeding 
techniques, all traces of agglomeration were prevented. Several tons 
of this coal that was carbonized at rates up to 290 pounds per hour 
yielded over 30 gallons of tar and oil and about 1,300 pounds of highly 
reactive boiler-plant fuel per ton of coal processed. 

Work on carbonization under pressure reported in this section in 
1959 was continued in 1960. A new type of carbonization assay ap- 
paratus was developed, in which carbonization was conducted under 
pressure of 100 pounds per square inch; a continuous sweep of hot 
nitrogen removed vapors before extensive thermal decomposition 
occured. The new apparatus simulates entrainment carbonization, 
in which coal particles are rinsed by hot, low-oxygen gas. 

The Bureau continued to study low-temperature coal tar in 1960. 
Characterization or the identification of the components in commercial 
and experimental tars was continued at the Morgantown Coal Re- 
search Center. This work was divided into two parts because dif- 
ferent methods for identifying the products had to be used. One part 
was the characterization of tar distillates and the other was for pitch. 
Gas-liquid chromatography was used to fractionate three consecutive 
nonaromatic cuts from a neutral oil distillate fraction, boiling at 
246 °-248° C., that were obtained from low-temperature bituminous 
coal tar. Countercurrent distribution, a dual-phase countercurrent 
solvent fractionation technique, also was used as a method of frac- 
tionating.!° 

Because most of the pitch from low-temperature tars consists of 
relatively high molecular weight, nondistillable substances (such as 
the so-called resins), the individual constituents of this material 
cannot be identified, and a different technique was followed. One of 
the few techniques is ring analysis by way of physical properties. A 
mathematical treatment of ring index (total rings per carbon atom, 
R/C) versus atomic hydrogen to carbon ratio (H/C) was developed for 
several common series of condensed polynuclear aromatic com- 

ounds.! Each series was shown to have a different set of expressions 
of R/C and H/C, in terms of R, from which the arrangement of rings 
can be differentiated for compounds that contain less than 10 rings. 

Results of a study of the effects of operating variables on the 
carbonization process and on the quality of the coke produced was 
published.” This study showed that the coking time varied as a 
function of the oven width, and that change in oven width and flue 
temperatures had little or no effect on coke properties, when coking 
rates were constant. 

An annual world review on the pyrolysis of coal was published in 
the August 1960 issue of Industrial and Engineering Chemistry.” 

10 Karr, Jr., C., Estep, P. A., and Hirst, Jr., L. L., Countercurrent Distribution of High-Boiling Phenols 
From a Low-Temperature Coal Tar: Anal. Chem., vol. 32, No. 4, 1960, pp. 463-475. 

11 Karr, Jr., C., A Note on Determining the Arrangements of Rings in the Polynuclear Aromatic Com- 
pounds of Coal Tar Pitch Fractions: Fuel, vol. 39, No. 2, pp. 119-123. 

13 Gayle, J. B. and Eddy, W. H., Studies of Coke Oven Width, Flue Temperature, and Coking Rate: 
Critical Survey of Literature; Carbonizing Tests With Tuscaloosa Oven: Bureau of Mines Rept. of Investi- 


gations 5592, 1960, 35 pp. 
13 Gomez, M., Pyrolysis of Coal: Ind. Eng. Chem., vol. 52, No. 8, August 1960, pp. 717-723. 
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This review summarized research and technologic studies relating to 
the following phases of coal pyrolysis: (1) Mechanism, kinetics, and 
thermochemistry; (2) low- and high-temperature carbonization; and 
(3) oven operations, products, and byproducts. 


WORLD REVIEW 


World production of hard or metallurgical coke in 1960, estimated 
at 306,720,000 short tons was an alltime high, exceeding the previous 
record of 1957 by 4 percent. The 1960 total was about 17 million 
tons larger than in 1959 and was the result of increases in virtually 
all producing countries. The largest gain was made by China—an 
estimated increase of 3.3 million tons or 14 percent. Increases of 
more than 1.5 million tons occurred in the U.S.S.R., the United 
Kingdom, West Germany, and Japan. 

The U.S.S.R. led all countries of the world in coke production for 
the third consecutive year. Output of coke in this country was close 
to capacity and reflected the heavy demand for metallurgical coke. 
Estimates based on published data indicate that about 70 percent 
of the hard-coke output was used in blast furnaces. Production of 
oven and beehive coke in the United States increased 2 percent over 
1959 but was 25 percent below the record of 1957. Although coal- 
carbonizing capacity in the United States was far greater than in 
the U.S.S.R., operating rates were lower because of reduced demand 
for blast-furnace coke. West Germany continued to rank third as 
a coke-producing country; its output rose 4 percent over 1959 but 
was lower than the 1957 maximum. 

As shown in table 45, Europe produced 63 percent of the estimated 
world total; North America, 20 percent; Asia, 14 percent; South 
America, Africa, and Oceania, the remainder. Asia showed the 
largest increase in production between 1956 and 1960 because of the 
tremendous increase in China and the substantial gains made by 
India and Japan. 

Table 46 shows coke produced in gas retorts, by low- and medium- 
temperature carbonization processes, or from lignite or brown coals. 
Production of coke by all of these processes, which is called soft coke 
in some countries, amounted to only about one-sixth of the hard-coke 
production. The leading producers of soft coke were Great Britain 
and East Germany, which together produced 44 percent of the world 
total. In Great Britain most of this coke was produced from bitu- 
minous coal in gas retorts; about three-fourths of the East German 
output was derived from lignite or brown coal. The East German 
coke was probably a carbonized briquet because lignite or brown coal 
is noncoking. Other large producing countries were West Germany, 
Japan, Czechoslovakia, and India in the order named. 
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TABLE 45.— World production of oven and beehive coke (excluding breeze), by 


countries ! 
EES (Thousand short tons) 
Country 1956 1957 
North America: 

DEIER Ee 4, 006 3, 803 
h EEN 702 755 
United States eene EERE EHE Re 74, 483 75, 951 

NN BEE 79,191 80, 509 

South America: 

J! ⁰¹!]A1]]A11A..... na d M mL LUE: 525 568 
leede 440 470 
On 7 d 8 275 275 

JJ ³ĩV6W³³. y s Sas 26 34 

e 1, 266 1, 347 

Europe: 
Fit p p sacs deu 2, 304 2, 414 
Pogum EE 8,014 7, 888 
cM c 8, 077 8, 251 
FFII AAA PA A 8 
o 2 c.l. mus a a 8 13, 545 13, 899 
Germany 
Wast ³ ww ĩͤ 8 807 862 
Woost eeo !!!“ u = 47, 879 50, 367 
pt PD ³⁰ü. 8 4, 4, 766 
JS Go EET 2 oa APEE A ee 216 
EE 3, 760 4, 064 
Netherlands..................................... 4, 4, 721 
Fer 8 5 11, 600 11,156 
Humani... y doe dme 282 
A EE 1,818 2, 077 
E ³ð³¶ 147 131 
OBB A . A IS A 51, 400 53, 610 
United Kingdom................................ 22, 001 22, 950 
pg A —— À 1, 017 1,143 
// AAA PÁ— 182, 082 | 189, 008 
Asia: 
China MAA · (n(n a 6, 100 7, 400 
India Ee 2, 806 2, 872 
A d NR 1 10 
A A A A A 8 5, 997 6, 910 
Korea; eleng Keele 440 
TAWAN- EE 129 162 
duc, MTS 554 603 
Total E O aE 16, 040 18, 400 
frica: 
Rhodesia and Nyasaland, Federation of: South- 

ern Rhodes ia 240 255 
Union of South Africa— eme ue 1, 626 1, 770 

% Ree en A 1, 866 2, 025 

ceania: 
C. A 2, 497 2, 549 
New Caledonia 22h 78 78 
New Zealand... EE 7 7 
J A 2, 582 2. 634 
World e NEEN 283,027 | 293, 923 


1 Includes revisions of data published previously. 

9 Estimate. 

s High-temperature coke from lignite. 

4 Includes electrode coke. 

s Includes gashouse and low-temperature coke. 

6 Year ended March 20 of year following that stated. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 
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TABLE 46.—World production of gashouse, low- and medium-temperature coke 
(excluding breeze), by countries! 


(Thousand short tons) 
Country 2 1956 1957 1958 1959 1960 
SE po is 
———— ————Á— —M— 61 (3) (3) (3) (3) 
Uni ited. States, retort, low- and medium-temper- 
A A A ͤ A L Su 182 (8) (3) (3) (3) 
̃ð*õö ãwm —— — 855 270 285 275 275 
South America: 
Arpentina E 60 55 60 60 65 
E TEE 117 95 4 95 4 95 4 95 
Urüugü8%9 228 see ß 33 32 33 31 35 
d KT ME 210 182 188 186 195 
Europe: 
Austral a 497 445 357 276 250 
Benn —Á—— 4 l [2225222292 
Czechoslovakia: * 
Geo 855 855 865 870 870 
er.. 8 2, 000 2, 040 2, 060 2, 060 2, 090 
Derr ß u. eect du 5 422 4 400 
e ß eee disc 107 118 139 143 152 
France 
Go.... 8 1,778 1, 690 1, 457 1,112 780 
Low-temperature...........................- 310 317 328 
Germany 
East: 
EE EE 3, 081 3, 106 3, 303 3, 456 4 3, 470 
Epi EEN 7, 075 7, 303 7, 254 7, 4 7, 990 
est: 
erg Geer 6, 336 6, 019 5, 467 5, 527 5, 754 
¡Pr AA A eege 645 643 6 
Saar, low temperature T 140 138 125 112 4110 
e d 24 24 23 4 28 4 28 
A A ASEE 466 538 517 517 4 540 
Ireland (Eiro); EH 213 205 205 207 4 204 
II ³ dd 1, 103 1, 025 913 879 881 
Luxembourg 41 40 40 39 37 
Netbeans eer 859 725 625 482 322 
INOP WAY EE EEN 66 62 54 54 44 
Poland: 
E Eege EE 1,054 1, 065 1, 065 1, 081 41,070 
Low- temperature 4 110 110 110 110 110 
Pe 88 41 37 43 
f e . XS Au s 289 280 297 300 291 
S EE 801 736 697 680 4 660 
AI EE 564 561 505 515 342 
United Kingdom: 
Great Britains u u Er DES 14, 229 13, 457 12, 483 11,279 11,050 
Northern Ireland 179 129 4130 4130 4130 
Nie 25 28 29 23 22 
Toal A aa a 45, 900 44, 700 43, 400 42, 400 42, 000 
Asia: 
Ceylon EE 13 13 13 . 13 13 
| Hong Kong EE 19 21 20 22 20 
Gashouse EE 79 127 137 4140 4140 
J Low-temperature............-.............-- 1, 801 1, 905 2, 027 4 1, 995 4 2, 425 
apan: 
Ë Gee... 2, 961. 3, 328 3, 182 3, 554 4,101 
Low- temperature 2 75 75 75 75 
Malaya EE 19 19 22° 22 22 
Taiwan: 
Gashouse....-.-. . .. . .. . . .. . ... TEE .........- 13 417 417 18 418 
Low-temperature......-.--.--...---..-.-.-.- 51 68 470 485 485 
Turkey: 
Gangs 114 111 121 $130 4110 
Low-temperature..................-.-..-.....|------.--- 88 89 91 93 
Otel E 5, 310 5, 960 6, 210 6, 585 7, 600 


See footnotes at end of table. 
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TABLE 46.—World production of gashouse, low- and medium-temperature coke 
(excluding breeze), by countries '—Continued 


(Thousand short tons) 


Country 2 1956 1957 1958 1959 1960 
Africa: 
Be EE 97 101 97 98 4 95 
Union of South Africa____ 94 97 93 82 67 
United Arab Republic (Egypt) .. 25 25 25 25 30 
a ß 216 223 215 205 192 
Oceania 
Ar dia 1,121 1, 034 931 4940 4950 
New Zealand 8 78 7 485 
Told REENEN 1,204 1,112 1,010 1, 020 1, 035 
World total u y ST OL T OSO. 53, 200 52, 450 51, 300 50, 670 51, 300 


1 Gashouse coke unless otherwise specified. Includes revisions of data published previously. Data do 


not add to totals shown, owing to rounding. 
2 Production data for China, Mexico, Rumania, and U.S.S.R. not available; estimates included in total. 


: 2 to avoid disclosing individual company figures; production included in total. 
stimated. 

5 Data reported previously represented commercially disposable production. 

6 Includes breeze. 

7 Year ended June 30 of year stated. 

8 Year ended March 31 of year following that stated. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 


COAL-CHEMICAL MATERIALS 
GENERAL SUMMARY 


The production of coal-chemical materials is governed by the output 
of oven coke, which in turn is dependent on the operating rate of blast 
furnaces. In the United States about 89 percent of the carbonizing 
capacity of slot-type or chemical recovery coke ovens is integrated 
with iron and steel furnaces, and steel production has a definite 
effect upon the supply of coal chemicals. Steel production increased 
11 percent in 1960, and production of all basic coal-chemical materials 
(crude coal tar, crude light oil, ammonia, and coke-oven gas) also 
increased over 1959 but was far below the record of 1957. Yields of 
these chemical raw materials per ton of coal carbonized were slightly 
larger than in 1959. However, yields of coal-chemical materials have 
not changed to any large degree in 40 years. Yields are affected to 
a certain extent by the kind of coal carbonized, operating techniques, 
and recovery equipment used by the producing companies. As 
shown in figure 4, yields were largest during the depression years 
when operating rates of the ovens were low and coking cycles were 
longer than normal because of the small demand for coke. There 
were more merchant plants, including gas utility plants, operating 
during that period, and the coals carbonized by these plants were 
selected to yield a maximum quantity of gas, which also resulted in 
high tar and light oil yields. During World War II, there was an 
acute need for metallurgical coke and the coal blends and operating 
techniques (high oven temperatures and shorter coking cycles) were 
adjusted to provide maximum coke production, and consequently, 
the yield of the basic coal chemicals declined. Demand for light oil 
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FIGURE 4.— Average yield of principal coal-chemical materials per short ton of 
coal carbonized in coke ovens. Yields of light oil and ammonium sulfate 
equivalent represent average for plants recovering these products. 


and tar products increased rapidly after World War II, particularly 
in the 1950’s, causing coke-plant operators to improve recovery 
equipment and processing techniques. Although yields of crude 
tar, crude light oil, and surplus gas increased over the low quantities 
of World War II, they did not reach the amounts attained during the 
1930’s partly because of the change in coal blends, particularly at 
merchant plants. In 1960, a large proportion of the coke produced 
at merchant plants was of foundry grade, and coal blends used in- 
cluded substantial percentages of low-volatile bituminous coal and 
smaller percentages of anthracite fines. While such blends made 
excellent foundry coke, yield of tar was low—6.8 gallons per ton of 
coal carbonized in 1960 compared with roughly 9 gallons in the 1930’s. 
Tar yields at furnace plants did not drop as drastically, and although 
the principal objective of this group is to produce the maximum quan- 
tity of 5 metallurgical coke, every effort is made to recover 
as much gas, tar, and light oil as economics will justify. Yield at 
furnace plants in 1960 was 8.85 gallons as compared with about 9 
gallons in the 1930’s. 

In contrast with gas, light oil, and tar, the yield of coke-oven am- 
monia has not increased in recent years but has declined below the low 
of World War II. This low yield was due to the meager financial 
returns from the sale of ammonia products, which caused some iron 
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and steel companies to discontinue producing sulfate. Although 
improvements in the design of the saturators and auxiliary equipment 
were made in recent years, thus reducing operating costs, the cost of 
sulfuric acid, the largest single component in sulfate manufacture, 
has not been reduced. This unreduced cost had an adverse affect 
on ammonia recovery, because some steel companies were not at- 
tempting to recover the ammonia completely which procedure af- 
fected the industry yield. Because of the low financial returns from 
the sales of ammonium sulfate some companies were studying various 
methods of recovering ammonia from coke-oven gas without using 
sulfuric acid or other costly reactants.'* A paper was presented at 
the May 1960, meeting of the American Coke and Coal Chemicals 
Institute, Rye, N.Y., which showed that it would be advantageous 
for some coke plants to return to manufacturing ammonia liquor 
because demand for liquor exceeds supply. This change would de- 
pend on the individual coke plants and would be governed by the 
extent to which a given plant had to absorb freight costs on the ship- 
ments of the liquor and also whether there was surplus steam capacity 
to produce the liquor.“ 

The sale of coal-chemical materials serves as a means of reducing 
the costs of converting coal to coke. "Table 48 shows the value 
credited to each product group in 1960 and several preceding years. 
The total value credited to coal-chemical materials, whether used bv 
producers or sold, amounted to $3.847 or 22 percent of the value of 
all products including coke and breeze. Surplus coke-oven gas alone 
represented 41 percent of the value of coal-chemical materials. Most 
of the surplus coke-oven gas, however, was used by the producing 
companies, and value of commercial sales in 1960 amounted to less than 
6 percent of the total value of the coal-chemical materials. The total 
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Fig uRE 5.— Percentage of total value of coke-oven products from slot-type ovens 
supplied by coke and breeze, surplus gas, and chemical materials. 


M Holowaty, M. O. and Taylor, H. L., Removal of Anhydrous Ammonia From Coke-Oven Gas: Proc. 
of the Blast See: Coke Oven, and Raw Material Conf., Chicago, III., vol. 19, April 4-6, 1960, pp. 524-536. 

lå Edwards, O. S., The Competitive Position of Coke-Oven Sulphate: Eastern Regional Meet. of the 
American Coke and Coal Chem. Inst., Rye, N. Y., May 17, 1960, 6 pp. 
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value of tar used and sold amounted to $1.257 per ton of coal, of 
which $0.85 was derived from commercial sales. Returns from the 
commercial sales of tar and its derivatives, therefore, amounted to 
more than one-fifth of the value of coal-chemical materials. Revenue 
from sales of crude light oil and its derivatives amounted to $0.739 
per ton of coal or 19 percent; ammonia products comprised only 7 
percent. Trends in the percentage of total value of all coke-oven 
products derived from coal-chemical materials are shown in figure 5. 


TABLE 47.—Coal-chemical materials, exclusive of breeze, produced at coke- 
oven installations in the United States in 1960! 


Sold 
On hand 
Product Produced Value Dec. 31 
Quantity | 
Total Average 
Tar, erude 5 gallons ] 687, 559, 703 | 2 333, 253, 840 $42, 640, 937 $0. 128 |25, 587, 405 
Tar derivatives: 
Sodium phenolate or carbolate- do 2, 945, 432 2, 803, 810 447, 018 . 159 292, 105 
Crude chemical oil (tar acid oil) 
do] 27, 578, 681 27, 325, 877 5, 763, 027 .211 219, 734 
Pitch-of-tar: 8 ! f 
eege short tons 748, 921 53, 608 1, 263, 976 23. 578 21, 432 
Medium do- 57, 944 46, 993 1, 266, 376 26. 948 2, 964 
. AAA do- 233, 667 76, 981 2, 628, 865 34. 150 4, 744 
Other rie i AAA C 13, 778, 687 [Docena lacas 
Ammonia products: 
Sulfate short tons 631. 643 594, 108 17, 231, 502 29. 004 136, 124 
Liquor (N Hs content) do 14, 884 9, 397 635, 833 67. 663 734 
Di- and mono-ammonium phosphate 
short tons 46, 067 36, 523 3, 977, 336 108. 899 14, 895 
lll 8 21, 844, 671 |..........|.....-.... 
Sulfate equivalent of all forms 
short tons 735, 441 590. 624) AAA AAA AN 
NH; equivalent of all forms....do.... 189, 598 rr 
Gas: 
Used under boilers, etc. 
M cubic feet 66, 368, 699 13, 107, 186 e 
Used in steel or allied plants. do 394, 535, 208 94, 850, 750 «240 | semen 
Distributed through city mains 5 835,292, 413 
M cubic feet... 29, 777,016 11, 964, 585 ¿402 1. ¿S 
Sold for industrial use do.... 30, 005, 237 5, 812, 894 .193 |.......... 
f!!! oes Sooners 835, 292, 413 | 520, 776, 250 125, 735, 415 2 
Crudel light TTT gallons..| ? 234, 500, 663 21, 280, 379 8, 845, 657 .181 | 3,320, 402 
Light oil derivatives: 
Benzene: 
Specification grades (excluding 
Motor grade) gallons..| 135,326, 446 | 137, 784, 200 44, 166, 604 .321 | 3, 585, 160 
Motor grade do- 769, 949 774, 291 141, 858 . 183 20, 415 
Toluene (all grades)........... do....| 30,398,548 31. 566. 744 6, 638, 373 . 210 | 1, 750, 176 
Xylene (all grades) do...- 8, 075, 608 7, 853, 506 2, 061, 013 . 262 847, 063 
Solvent naphtha (crude and refined) 
gallons.. 4, 586, 363 4, 578, 240 1, 209, 360 . 264 353, 179 
Other light oil derivatives do 3, 686, 255 1. 634, 153 224, 455 . 137 172, 195 
A m 182. 843,164 | 184, 191, 134 54, 441, 663 .296 | 6, 728, 188 
lan light oil gallons.... 3, 590, 177 3, 713, 616 635, 346 .171 116, 623 
Value of all coal-chemical materials sold 274, 291, 638 |..........|.--.-...-- 


1 Includes products of tar distillation conducted by coke-oven operators under same corporate name. 
3 Includes 33,345,206 gallons sold to affiliated companies for refining. 

3 Soft—water-softening point less than 110° F.; medium—from 110° to 160° F.; hard—over 160° F. 

4 Creosote oil, cresols, cresylic acid, naphthalene, phenol, pyridine, refined tar, and tar paint. 

s Includes ammonium thiocyanate. 

6 Includes gas used for heating ovens and gas wasted, 

7 218,242,334 gallons refined by coke-oven operators to make derived products shown. 
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Table 49 shows the percentage of coal costs credited to the coal- 
chemical materials. Coal costs represent between 80 and 85 percent 
of the cost of producing coke and coal chemicals, and relating product 
value to coal value provides some measure of economic importance 
of these products in coal carbonization. As indicated in this table, 
the relative position of the product groups have not changed since 
1947-49, but tar and light oil products have increased while am- 
monia and surplus gas have decreased. 

The value of coal-chemical materials sold, including surplus gas 
used by producing companies, totaled $274, 291 ,638, an increase of 6 
percent over 1959 but a decrease of 23 percent below the record of 1957. 


TABLE 48.—Average value of coal-chemical materials used or sold and of coke 
and breeze produced per short ton of coal carbonized in the United States 


Product 1947-49 1956 1957 1958 1959 1960 
(average) 
Ammonia products 1 $0. 359 $0. 315 $0. 288 $0. 307 $0. 331 $0. 274 
Light oil and its derivatives 1, 413 . 773 . 449 . 671 . 620 . 799 
Surplus gas used or sold.......----..-...- 1 1. 288 1. 481 1. 570 1. 631 1. 584 1. 577 
Tar and its derivatives (including naph- 
thalene): 
Tar burned by producers 2............ . 228 . 408 . 447 .437 . 988 . 407 
O| EE 8 1. 553 1.772 L 802 1, 909 1, 784 . 850 
Other products /! EE A seasons ats cua ar 
Total; sa ³· eet ere 1 2. 844 3. 749 3. 856 3. 955 3. 707 3. 847 
Coke produced 8. 488 12. 462 12. 885 12. 752 12. 562 12. 956 
Breeze produced.......................... . 191 . 256 . 283 . 324 . 329 . 944 
Grand total——— 1 11. 523 16. 467 17. 024 17.031 16. 598 17.147 
1 Revised figure 
? Includes pitch. of tar. 


TABLE 49.—Value of coal recovered by coal- chemical materials in the 
United States 


(Percent) 
1947-49 1956 1957 1958 1959 1960 
(average) 
Product: 

Ammonia products 4.6 9.4 2.9 3.1 3.3 2.8 
Light oil and its derivatives........... 1 5.3 8.3 7.6 6.8 6.3 7.5 
Surplus gas used or sold..............- 16. 6 15.8 15.8 16.5 16.0 15. 9 
Tar and its derivatives used or sold 

(including naphthalene)............ 110.0 112.6 112.6 113.6 111.9 12.7 


A E AA s susu A E A 


1 Revised figure, 
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TABLE 50.—Coal equivalent of the thermal materials, except coke, produced at 
oven-coke plants in the United States 


Materials produced Estimated equivalent in heating value ! 
(billion B.t.u.) 
. Coal 
equiv- 
alent 
(thou- 
Coke sand 
breeze Total | short 
tons) 
67, 562 2, 600 
177, 758 6, 785 
, 6671 19, 262 
411, 1660 15, 693 
567, 326| 21,654 
„3860 23,793 
645, 264] 24, 628 
477, 991] 18, 244 
, 224| 18, 444 
1960. ...........---- 3, 705 521| 687, 560| 234, 501] 74, 100 103, 134 494,269) 18, 865 


1 Breeze, 10,000 B. t. u. per pound; gas, 550 B. t. u. per cubic foot; tar, 150, 000 B. t. u. per gallon; and light 
oil, 130, 000 B. t. u. per gallon. 


COKE-OVEN GAS 


In high-temperature carbonization in slot-type ovens, between 15 
to 20 percent by weight of the coal is recovered in the form of gas. 
In 1960, an average of 10,470 cubic feet of gas equivalent to 17 percent 
by weight of the coal was recovered. Usually about one-third of the 
gas is used for underfiring, and the remainder is used by producers 
under boilers, in open-hearth and other metallurgical furnaces, and 
sold for residential and industrial heating. The relative value of gas 
to coke-plant operators varies according to the type of establishment. 
Coke plants that are affiliated with iron and steel works normally 
consume all of their surplus gas. For many years, substantial quan- 
tities of surplus gas produced by furnace plants was sold to gas 
utilities for distribution through city mains for residential heating 
and cooking. In the past several years, the quantity of surplus gas 
sold by furnace coke plants to gas utilities has decreased because it 
has been replaced by natural gas. In 1960, furnace plants used 12 
percent of their surplus gas under boilers and other coke-plant equip- 
ment, 83 percent in metallurgical furnaces, and 2 percent was sold to 
gas utilities for city distribution. | 

Nonfurnace or merchant plants do not have this flexibility of dis- 
posing of their surplus gas and loss of the gas market for residential 
heating and cooking seriously affects the economic position of the 
individual plants. In 1960, of the 46,740 million cubic feet of surplus ` 
eas available at merchant-coke plants, 15 percent was used under 
boilers; 7 percent, in allied plants; 45 percent sold for. distribution 
through city mains; and 33 percent sold for industrial use. "Tables 
51 and 52 show the production and disposal of coke-oven gas. "Table 
53 shows the kind and quantity of each type of gas used for heating 
the coke ovens in 1960. 
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TABLE 51.—Production and disposal of coke-oven gas in the United States in 
1960, by States 


(Thousand cubic feet) 
Produced Surplus used or sold 
Used in 
State heating Value Wasted 
Total Per ton ovens Quantity |— 
of coa 
coked Total Aver- 
age 
RN E 65, 397, 266 9.73 | 31,927,571 | 32,222,220 | $4, 412, 507 | $0.137 | 1, 247, 475 
California, Colorado, and 
Stee 52,340,216 | 11.62 | 15, 635, 133 | 36,203,225 | 6,664, 644 .184 501, 858 
Connecticut, Maryland, 
Massachusetts, New Jer- 
sey, and New York...... 105, 916, 252 | 10.68 | 29, 680, 319 | 71, 223, 818 | 25, 731, 742 .361 | 5,012, 115 
Illinoi8..... ose ee RE s. ts 29, 387, 320 10.22 | 6,959,872 | 21,098,636 | 3,827,379 . 181 | 1,328, 812 
tele re "E 119, 964,059 | 10.75 | 41,446,828 | 77,988, 830 | 20, 818, 929 . 207 528, 401 
Kentucky, Missouri, Ten- 
nessee, and Texas 26, 804, 358 9.75 | 12. 803, 321 | 11, 333, 203 | 1.619, 716 . 143 | 2, 667, 834 
Michigan 43, 895, 891 9.89 | 6,424,123 37, 432,849 | 8,842, 196 . 236 38. 919 
Minnesota and Wisconsin. | 12, 416,749 | 10.45 | 6,123,575 | 6,029, 365 1, 179. 850 . 196 263, 809 
A usus eae 118, 425, 881 10.09 | 48, 669, 109 | 68,024,020 | 17, 415, 831 .256 | 1,732, 752 
Pennsylvania..........-..- 214. 065, 206 | 10.48 | 85,872, 418 |126, 998, 893 | 27, 953, 827 . 220 | 1,193, 895 
West Virginia 46,679,215 | 11.56 | 14, 237, 444 | 32, 221, 191 7, 268, 794 . 226 220, 580 
Total 1960............ 835, 202. 413 10. 47 299, 779, 713 1520, 776, 250 |125, 735, 415 . 241 |14, 736, 450 
At merchant plants 84, 854, 847 9. 58 | 37,079, 653 | 46, 740,040 | 13,847,076 . 296 | 1,035, 154 
At furnace plants 750, 437, 566 | 10.59 |262, 700,060 |474, 036, 210 |111, 888, 339 . 236 |13, 701, 296 
Total 1959. 804, 600, 058 10.35 279, 081, 688 1514, 970, 524 123, 123, 822 . 239 10, 547, 846 


TABLE 52.— Surplus coke- oven gas used by producers in the United States and 
sold in 1960, by States 


(Thousand cubic feet) 


Used by producers— 


Under boilers, etc. In steel or allied plants 
State 
Value Value 
Quantity Quantity 
Total Aver- Total Aver- 
age age 
e ß 11, 413, 036 | $1, 542, 226 | $0.135 | 17, 062,209 | $2,358,054 | $0. 138 
California, Colorado, and Uta •ẽẽ (1) (1) (1) 
Connecticut, Maryland, Massachu- 
setts, New Jersey, and New York... (1) (1) (1) 51, 064, 248 | 16,734,870 . 328 
a ß (1) (1) (1) 17,889, 454 | 3, 549, 822 . 198 
an..; 8 9, 578, 586 2, 543, 248 . 266 | 56, 593, 886 | 14, 653, 647 259 
Kentucky, Missouri, Tennessee, and 
dioc MM b, 307, 204 612, 003 . 116 (1) (1) (1) 
RO eh EE (1) (1) () 31,770,027 | 7,284, 277 2 
Minnesota and Wisconsin 3, 157, 569 493, 751 . 156 (1) (1) (1) 
ONG AAA a 11, 290,770 | 2,900, 792 . 257 | 48, 441, 583 | 13, 000, 227 . 268 
Pennsylvania ——— 16, 950, 7 3, 243, 428 . 191 1104, 479, 303 | 23, 199, 723 . 222 
West Virginia... (1) (1) (1) 1 1 (1) 
Undistributed. ....................... 8, 670,718 | 1,770,748 . 204 | 67, 234, 588 | 14, 070, 130 ; 
Total 19600 66, 368, 699 | 13, 107, 186 . 197 |394, 535, 208 | 94, 850, 750 . 240 
At merchant plants 4, 145, 205 1, 175, 553 .165 | 2,967,654 647, 057 . 218 
At furnace plants 59, 223, 494 | 11,931, 633 . 201 |391, 567, 644 | 94, 203, 693 . 241 
Total 195899 62, 957, 231 | 12, 088, 661 . 192 384, 536, 696 | 90, 323, 508 235 


See footnote at end of table. 
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TABLE 52.—Surplus ccke-oven gas used by producers in the United States and 
sold in 1960, by States—Continued 


(Thousand cubic feet) 
Sold 
Distributed through city mains For industrial use 
State 
Value Value 
Quantity Quantity 
Total Aver- Total Aver- 
age age 
, . (1) 1) 1) (1) 1) ( 
California, Colorado, and Utah 4 - d os ON (1) 6 6 
Connecticut, Maryland, Massachu- | 
setts, New Jersey, and New York...| 19,176,695 | $8, 758,852 | $0. 457 (1) (1) (1) 
ON A ¶⁵ d A IE E A (1) (1) (1) 
Indians x usss (1) (1) (1) (1) (1) (1) 
Kentucky, Missouri, Tennessee, and 
LAR, O MEUS. Stree es (1) (1) (1) 
Be EE A E mr 8 (1) (1) (1) 
Minnesota and Wisconsin (1) (1) (1) (1) (1) (1) 
A ee d AA AS A 8, 291, 667 | $1, 514,812 | $0. 183 
Pennsylvania 5, 568, 864 1, 510, 676 3) y 
West Virginia (!) (1) | XD AAA A E 
Undistributed........................ 5,031,457 | 1,695,057 . 337 | 21,803, 570 | 4,298,082 . 107 
Total 1960 29, 777, 016 | 11,964, 585 .402 | 30,095,237 | 5,812, 894 . 193 
At merchant plants................... 21,096, 225 | 9, 181, 130 .485 | 15,530,956 | 2,843, 336 . 183 
At furnace plants....................- 8,680, 791 | 2, 783, 455 .321 | 14, 564, 281 | 2,969, 558 . 204 
Total 989. 34, 809,978 | 14, 782, 947 .425 | 32, 666,619 | 5,928, 706 . 181 


1 Included with “Undistributed” to avoid disclosing individual company figures. 


TABLE 53.—Coke-oven gas and other gases used in heating coke ovens in the 
United States in 1960, by States ! 


(Thousand cubic feet) 
Blast- Total 
State Coke-oven | Producer furnace Natural Other | coke-oven 
gas gas gas gas gases 3 gas 
equivalent 
Alabama. AAA O sussscssscssc 79,947 |........--. 32, 007, 518 
California, Colorado, and 
CH EE 15, 635, 133 |............ 7, 866, 356 109, 127 |.......... 23, 610, 616 
Connecticut, Maryland, Mas- 
sachusetts, New Jersey, and 
New York.................. 29, 680,319 | 2,435,939 | 12,051,479 1, 861, 764 46, 029, 501 
A E OeRhA OS 6, 959, 872 |...........- 2, % %% A 11. 225, 232 
Indiana —— 22 41,446,828 |...........- 10, 102, 413 | 6,195,173 |.........- 57, 744, 414 
Kentucky, Missouri, 'Tennes- 
see, and Texas.............. r A A 86 12, 803, 321 
Michigan 6, 424, 123 |............ 13, 605, 194 82, 241 |.......... 20, 111, 558 
Minnesota and Wisconsin.... 6, 123, 575 hh; A vasa emet 6, 306, 182 
A uacua cur 48, 669, 109 8, 602, 788 32,090 |.......... , 393, 087 
Pennsylvania 85, 872, 418 |...........- 1, 494, 877 | 1,111,206 |.......... 88, 478, 001 
West Virginia 14, 237, 444 |............ 5,220,001. |. u u wees [enun REFS 19, 460, 835 
Total 1960. 299, 779, 713 | 2,618, 546 | 58,301,358 | 9,471,548 |.......... 370, 171, 165 
At merchant plants..........- 37,079,653 | 2,618, 546 |............ 2, 093, 963 |.........- 41, 792, 162 
At furnace plants 262, 700, 06000 — 58, 301,358 | 7, 377, 585 328, 379, 008 
Total 1959 ` 279, 081, 688 3,337,755 | 59, 808, 504 12, 570, 913 426,258 | 355, 225, 118 


1 Adjusted to an equivalent of 550 B. t u. per cubic foot. 
3 Blue-water gas, liquefied petroleum, propane, and hydrogen-free coke-oven gas (spillage gas). 
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CRUDE COAL TAR AND DERIVATIVES 


The slight gain in the operating rate of oven-coke plants in 1960 
caused tar output to increase 5 percent over 1959 and the yield of tar 
increased 2 percent. Tar yields vary widely among coke plants, 
depending on the rank and grade of coal carbonized, oven tempera- 
tures, completeness of recovery, and other factors. The yield of tar 
in 1960 ranged from 3.94 gallons per ton of coal carbonized to 11.28. 
The highest yield was achieved at plants carbonizing large proportions 
of high-volatile coal which was largely responsible for the high yields 
in West Virginia, and the Western States (California, Colorado, and 
Utah). The lowest yield occurred in States where plants produced 
foundry coke and anthracite fines were used in the coal mix. As 
shown in table 54, yields were lowest in the group of States consisting 
of Kentucky, Missouri, Tennessee, and Texas and for the Minnesota- 
Wisconsin combination. 

Crude tar may be used as a fuel or processed into numerous 
derivatives by fractional distillation. The use of crude tar as fuel 
in 1960 was much smaller than it was several decades ago although 
12 percent was burned without any processing. A small quantity 
representing less than 1 percent was used for miscellaneous purposes 
such as tarring ingot molds, road material around plants, and tar 
paints. The remainder or 88 percent was either processed by the 
producers or sold to tar distillers for refining. In processing tar, it 
may be completely refined or it may be partially refined or “topped.” 
Topping primarily strips the low-boiling fractions (usually under 
300° C.) from the crude tar. These are rich in tar acids, bases, and 
naphthalene. The residual tar or soft pitch is generally used by the 
producing companies as fuel. As a rule small coke plants cannot 
construct and operate tar-distillation plants profitably and conse- 
quently sell their tar to distillers. The larger plants usually are asso- 
ciated with iron and steel works and can burn, process, or sell their 
crude tar depending on economic conditions. A number of coke plants 
in recent years have adopted the procedure of allowing tar-distilling 
companies to top the tar and purchasing the crude chemical oil frac- 
tions for further processing. The resultant soft pitch or “topped” 
tar is returned to the tar-producing companies where it is used as 
metallurgical fuel. In this way the tar acids (phenol, cresols, naph- 
thalene) are recovered, and the residue is an excellent fuel. The 
foregoing procedure furnished the 32-percent increase in producing 
crude chemical oil in 1960 over 1959. The average value of crude 
chemical oil increased slightly over 1959, but because of the increase 
in quantity sold, total realization from sales advanced 31 percent. 
Sales of pitch continued to increase in 1960. Until the past several 
years, little if any pitch was sold by coke-oven operators. However, 
the demand for various pitch products has stimulated the marketing 
of this commodity, and 17 percent of the output was sold. Other tar 
derivatives produced at coke plants included creosote oil, naphthalene, 
phenol, cresols, and cresylic acid, but because there were less than 
three companies making these products, statistics are not published 
to prevent disclosing individual company figures. Monthly and an- 
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nual data on these commodities and other coal chemicals are supplied 
to the U.S. Tariff Commission for inclusion in its monthly and annual 
publication of synthetic organic chemicals. 


TABLE 54.—Coke-oven tar produced in the United States, used by producers, 
and sold, in 1960, by States 


(Gallons) 
Produced Used by producers 
State 
Per ton | For refining Other- 
Total of coal or topping As fuel wise 
coked 

Mee, ß 51, 456, 113 7. 66 18, 755, 514 606, 229 50, 471 

-alifornia, Colorado, and Utah 46, 078, 349 10. 23 6, 041, 521 20, 405, 509 36, 180 
Connecticut, pl as Massachusetts, 

New Jersey, and New York........... 87, 366, 632 8. 81 23, 920, 900 33, 368, 953 79, 714 
rr u ya 21, 095, 537 pe EE, EE, a eae ees 
Indiana AAA 85, 651, 159 7. 68 48, 688, 817 |...-..-....-..|--...--..- 
Kentucky, Missouri, Tennessee, and 

ONS AAA AE 18, 772, 982 0.83 AA A 21, 905 
E AA 32, 603, 849 pe ENE OS 6, 600 
Minnesota and Wisconsin 8, 347, 610 ¿A AM 2, 600 
e EE 97, 057, 867 8.27 9, 372, 664 14, 033, 449 207, 301 
Pennsylvania 197, 877, 340 9.69 | 137, 138, 800 16, 732, 078 308, 950 
West Virginia 41, 252, 265 10. 22 31,002 104 3. u. E 

e sss eise ner 687, 559, 703 8.62 | 275, 310, 320 85, 146, 218 713, 721 
At merchant plants. , 504, 997 6. 80 826, 001. AA 8 
At furnace plants — 627, 054, 706 8.85 | 274, 483, 329 85, 146, 218 713, 721 
Total 1599 Z s. 653, 728, 164 8.41 | 205, 796,682 | 109, 447,100 | 1, 537, 022 


Sold for refining into tar products ! 


On hand 
State Value Dec. 31 
Quantity p 
Total Average 

1111111 o AAA 30, 799, 048 | $3, 967, 201 $0. 129 3, 684, 663 
California, Colorado, and Utah........................- 18, 496, 460 | 2, 464, 483 . 133 2, 391, 230 
Connecticut, Maryland, Massachusetts, New Jersey, | 
and New York. ¿L u oes A 32,071, 934 | 4,017, 520 .125 | 3, 947, 198 
lodo EEN 21,013, 520 | 2, 882, 721 . 137 617, 527 
E AAA A ĩðVK A A 38, 273,018 | 5,076,377 . 133 1, 331, 998 
Kentucky, Missouri, Tennessee, and Texas 19, 109, 210 | 2, 421, 105 127 318, 234 
Mei. 88 33, 662,986 | 4, 191, 812 . 125 912, 852 
Minnesota and Wisconsin 8,475,205 | 1,070,272 . 126 666, 651 
Dist tt o ß a ÓN e 74, 152,973 | 9, 327, 727 . 126 3, 224, 971 
IN AA i AA 47,581,021 | 6, 031, 308 . 127 7,275, 317 
West ie as et 9, 618, 465 1, 190, 411 . 124 1, 216, 764 
Total 1960. E 333, 253, 840 | 42, 640, 937 .128 | 25, 587, 405 

At merchant plants 59, 686, 198 | 7,649, 229 . 128 2, 283, 340 
At furnace pantteſßſßnsn 8 273, 567, 642 | 34, 991, 708 .128 | 23, 304, 065 
h ee hheuu snum c ud 334, 716, 614 | 42, 633, 118 .127 | 31,709, 151 


1 Comprises 33,345,206 gallons valued at $4,252,007 sold to affiliated companies and 299,908,634 gallons 
valued at $38,388,930 sold to other purchasers. 


COKE-OVEN AMMONIA 


Table 55 shows the production and sales of ammonia products, by 
States, in 1960. In carbonizing coal, about 5 pounds of ammonia 
per ton of coal carbonized is recovered either as an aqueous solution 
known as ammonia liquor or as a crystalline solid such as ammonium 
sulfate or diammonium phosphate. In 1960, 54 plants made sulfate; 
10 plants, ammonia liquor; 3 plants, diammonium phosphate; and 1 
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TABLE 55.—Coke-oven ammonia produced in the United States and sold in 
| 1960, by States 


(Short tons) 
Produced 
Active 
State plants! | Sulfate | Pounds As liquor 
equiva- | per ton As (NH; 
ent of coal | sulfate? | content) 
coked 
A A cad aoc E 7 70, 609 21.02 68, 967 423 
California, Colorado, and Utah 4 §2, 211 23. 18 5 
Connecticut, Maryland, Massachusetts, New Jer- 

sey, and New York 4 7 90, 166 18. 19 83, 402 1, 744 
Ik ³ K 8 5 28. 077 20. 29 28,077 |.......... 
Ih ⁰⁰ ⁰⁰⁰⁰ 5 89, 258 16. 00 77, 2, 994 
Kentucky, Tennessee, and Texas 3 20. 219 15. 94 7, 105 3, 381 
Michigan EE 4 41, 030 18. 49 31,750 2, 393 

Minnesota and Wisconsin 3 7, 40 12. 52 4, 881 
G! ⁵ l2 de ³ 12 94. 075 16. 69 81, 317 3, 289 
Pennsylvania. AA AS 8 13 | 200,873 19.75 | 200,873 |.......... 
West Virginia___ a 3 41, 483 20. 55 41, 483 |.........- 
Lët ele bg dei AA ꝙ¶my O eee ae 
de, EE 66 | 735, 441 18.80 | 677,710 14, 884 
At merchant plants 15 79, 836 19. 27 34, 210 11, 764 
At furnace ee ð ⁵ 51 655, 605 18. 74 643, 500 3. 120 
dci hh 8 69 | 716, 703 18.70 | 659, 642 14, 709 


As liquor 
State As sulfate? (NH; content) Liquor 
Ld Bulfate? | (NAS 
content) 
Quantity; Value Quantity] Value 

AlADAM Ss u ou eee ec cee caus 60, 648 | $2, 005, 974 436 (6) 19, 548 18 

California, Cosorado, and Utah 2. 36,742 2, 711, 123— 22 24, 992 |.......... 
Connecticut, Maryland, Massachu- 

setts, New Jersey, and New York.....| 86,474 | 2, 487, 2858 7, 833 29 

JENG ao) F u E E E 27, 852 908, 775 |..........].-.--....- e 

Fa y es cessus 67.973 | 2, 209, 592 3, 081 (9) 21,021 24 

Kentucky, Tennessee, and Texas 7, 245 211,177 2, 845 (8) 578 67 

Michigan ns Sa Ge sctee 31,100 | 2, 001, 9985 4, 909 49 

Minnesota and WIscons inn 5, 551 182, 279 6 (6) 124 89 

e AI a e 81,514 | 2,491,876 2, 412 (6) 11,915 458 

Pennsylvania -2-0 --------- 184, 780 | 4, 798, 301222445 52, 106 |.........- 

West Virginia 40, 752 | 1, 110, 458 5, 206 |.........- 

aa e,, h 8 $635, SL. ( 

Total 1960. --.-.------------------ 630, 631 | 21, 208. 838 9, 397 | 635.833 | 151,019 734 

At merchant plants 31, 002 1, 293, 995 6,206 | 452, 866 4,771 686 

At furnace plants 599. 629 | 19, 014, 843 3,191 | 182,907 | 146, 248 48 

Total 899 eo ERR 704, 034 | 24, 823, 917 14,061 | 922,901 | 104,314 1, 051 


1 Number of plants that recovered ammonia. | 

2 Includes diammonium and monoammonium phosphate and ammonium thiocyanate. 
3 Figures include diammonium phosphate. 

4 Figures include monoammonium phosphate and ammonium thiocyanate. 

Includes 70,461 tons valued at $1,374,085 exported. 

ê Included with “Undistributed” to avoid disclosing individual company figures. 


plant, monoammonium phosphate. Until the middle 1950’s, about 
85 percent of the ammonia was recovered in the form of ammonium 
sulfate and the remainder, as ammonia liquor. In 1960, 86 percent 
of the ammonia was converted into ammonium sulfate, 8 percent was 
recovered as ammonia liquer, and 6 percent was made into diam- 
monium and monoammonium phosphate. 

Coke-oven ammonium sulfate and diammonium phosphate are used 
exclusively for agricultural purposes as fertilizer material. Ammonia 
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liquor is used in industry and in agriculture, but no data are collected 
from the producing companies on the quantities so used. Ammonia 
liquor consumed in industry comprises such uses as in manufacturing 
soda ash, ammonium chloride, sulfuric acid, and household aqua 
ammonia. 

Prices of coke-oven ammonium sulfate are to a large extent gov- 
erned by prices of synthetic anhydrous ammonia. In order to be 
competitive, prices of coke-oven ammonium sulfate were reduced in 
1960, averaging $29.004 per ton compared with $29.687 in 1959. 
The average value per ton of diammonium phosphate also declined, 
but value of ammonia liquor increased $2.027 per ton. 


CRUDE LIGHT OIL AND DERIVATIVES 


Production of crude light oil increased 10 percent in 1960 mainly 
because of the gain in quantity of coal carbonized and to a lesser 
extent because of the slight increase in yield. In the United States 
all but a small proportion of the light oil is recovered from the gas 
stream. High-temperature coal tar contains a very small percentage 
of light oil; our statistics do not distinguish between light oil recovered 
from the gas stream and from coal tar. Sixty-seven of the 72 active 
plants recovered crude light oil in 1960, and 93 percent of the output 
was processed by the coke-oven operators. In processing crude light 
oil, between 60 and 65 percent is recovered as benzene, 12 to 14 percent 
as toluene, 3 to 4 percent as xylene, 2 to 3 percent as solvent naphtha, 
and 2 to 3 percent as other salable products (table 57). Usually about 


TABLE 56.—Coke-oven crude light oil produced in the United States and derived 
products produced and sold in 1960, by States 


(Gallons) 
Crude light oil Derived products 
Active 
State plants! Per ton| Refined on|On hand Sold 3 
Produced | of oe premises ? | Dec. 31 | Produced 
coke 
Quantity | Value 
Alabama 4| 17, 082, 712] 2. 54 16, 444, 574] 325, 3540 12, 779, 0880 12, 974, 232084, 021, 386 
California, Colorado, 
and Utah 4| 15, 234, 401] 3. 380 15, 247, 177 169, 977 12, 740, 366] 12, 793, 271 3, 467, 918 
Connecticut, Mary- 
land, Massachusetts, 
New Jersey, and New | 
York eege 7| 32,180, 583| 3. 25 35, 715, 818} 467, 906| 30,224,102| 30, 469, 1001 9, 086, 789 
Huneis 5| 8, 744, 340 3.16] 6, 125, 512] 105,403} 5, 086, 793] 5, 101. 9300 1, 521, 820 
Indiana. 4| 32, 874, 1644 3. 09 32,647,555] 64, 5530 28, 642, 158| 29, 186, 610] 8, 643, 860 


Kentucky, Missouri, 
Tennessee, and 
EE 5| 7,199,858] 2. 62] 3,349,404| 140, 097] 2, 920, 501] 2, 898, 4644 837, 977 


CCT 5| 13, 001, 717 2. 70 7, 090, 006] 273. 293] 5, 826, 921] 5. 990. 251 1. 739, 230 
0.) 6) oõö 8 13| 32, 220, 965 2. 74] 28, 107. 150 404, 375] 23,018, 525) 22, 870, 437 6, 641, 614 
Pennsylvania........... 14| 63, 949,031] 3.13] 61, 495, 231|1, 337, 237| 50, 957, 953| 51,016, 287|15, 474, 719 
West Vireiuia 8| 12,012,892) 2. 97 12, 019, 847 232, 207 10, 646, 757| 10, 892, 462| 3,000, 350 

Total 1960. ....... 67|234, 500,663} 2. 99/218, 242, 334/3, 320, 402/182, 843, 164/184, 191, 134|54, 441, 663 
At merchant plants..... 16| 19, 761, 782] 2. 45) 13, 797, 894 812,114| 11, 616, 663| 11, 622, 767| 3,308, 838 
At furnace plants....... 51|214, 738, 881} 3. 06/204, 444, 44012, 508, 288/171, 226, 5011172, 568, 367/51, 132, 825 
Total 1959. ....... 69/213, 036,193] 2. 81/198, 380, 360,3, 863, 5451161, 988, 753/163, 837, 39544, 643, 412 


1 Number of plants that recovered crude light oil. 
? Includes small quantity of material also pipe in sales of crude light oil in table 47. 
3 Excludes 21,280,379 gallons of crude light oil valued at $3,845,657 sold as such. 
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TABLE 57.—Yield of light-oil products from refining crude light oil at oven-coke 
plants in the United States 


(Percent) 


Benzene Solvent 
Ton See naphtha | Other 


Year a (crude | light-oil 
Motor All other grades) | grades) | and re- | products 
grades fined) 

1020 SE 54. 4 12.8 9.4 (1) 3.7 3.4 
cn EE 48. 6 15.4 12.1 2.5 2.9 3.8 
1947-49 (average) -MMMM 6. 5 59.2 11. 7 3.1 2. 3 3. 3 
e wet eee as (2) 63.0 13.5 3.7 2.1 2.3 
/ K 8 , 6 61. 9 13.1 3.7 2.2 2. 8 
/%/%/JJöͤ(ãõͤͤ E eee 7 58.2 13. 8 4.1 2.2 2.3 
JJ,; E. 60. 4 13.6 3.8 2.0 1.6 
% A A EN , d 62.0 13.9 3.7 2.1 1.7 


1 Included with ‘‘Solvent naphtha (crude and refined)”. 
2 Included with “ Other light-oil products” to avoid disclosing individual company figures. 


80 to 85 percent of the crude light oil processed is recovered in the 
form of salable products. The most important derivative is benzene 
which is widely used in the organic chemical industry. Requirements 
of benzene for chemical processing rose from about 36 million gallons 
in 1940 to more than 490 million gallons in 1960, a twelve-fold increase. 
Demand increased faster than supply, and until 1950, deficits in do- 
mestic supply were made up from imports. Beginning in the early 
1950’s, the petroleum industry began to produce benzene and produc- 
tion from this source increased rapidly and by 1958, production of 
petroleum benzene exceeded that from coal for the first time. In 1959, 
production of petroleum benzene amounted to 60 percent of the total 
United States output excluding exports, and in 1960 it was 68 percent. 
Production of benzene by coke-plant operators, tar distillers, and pe- 
troleum refiners is shown in table 60. 

The principal uses for benzene are in manufacturing intermediate 
organic chemicals such as styrene, adipic acid, phenol, and aniline, 
which in turn are used to make finished products such as synthetic 
rubber, nylon, plastics, and dyes. End uses for benzene have been 
estimated for a number of years by the Chemical Committee of the 
American Coke and Coal Chemicals Institute, and their latest esti- 
mates are shown in table 62. 

Production of toluene and xylene from coke-oven light oil represents 
only a small part of the United States supply of these two aromatics. 
According to preliminary data published by the U.S. Tariff Commis- 
sion, only 11 percent of the toluene production and 3 percent of the 
xylene were derived from coal in 1960. The petroleum industry 
began making toluene and xylene much earlier than benzene, becoming 
major producers of each commodity during World War II. In recent 
years, there has been a radical change in the price structure of benzene 
and toluene. Before World War II, toluene prices were almost double 
those of benzene. Most of the benzene was used for the blending of 
automotive fuel, and prices were governed by prevailing gasoline 
prices. At this time, most of the toluene was sold for use as a solvent 
chemical synthesis, and explosives. Conditions reversed themselves 
in recent years. Nearly all of the benzene is now used in chemical 
processing; about two-thirds of the toluene is used as an additive to 
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TABLE 58.—Light-oil derivatives produced at oven-coke plants in the United 
States and sold in 1960, by States 


(Gallons) 


Benzene (all grades except Motor) 


Toluene (all grades) 


Yield Sold 


from 


crude 
Produced|light oil 


refined | Quantity| Value 


58.7| 9,800, 703|$3, 276, 382| 2, 213, 081 13. 5| 2, 342, 082 


2, 641, 341 2,077,018 13. 6| 2, 130, 694 


759, 564 12.4) 731,196 


Yield Sold 
State from 
crude 
Produced ¡light oil 
refined | Quantity | Value 
(per- 
cent) 
Alabama 9, 647, 694 
California, Colorado, 
and Utah. 8, 601, 309 56. A 9, 154, 632 
Illinois. ................ 4, 056, 977 66. 2| 4, 102, 253] 1, 305, 014 
Indiana 22, 515, 823 69. 0| 23, 305, 615 


Maryland, Massachu- 
setts, and New York. 22, 941, 265 


64. 2| 23,041,155 


7,391, 969| 4, 284, 728 13. 1| 4, 315, 703 
7, 435, 519| 5,209, 279 14. 6| 5, 364, 960/1, 167, 661 


$521, 711 


451, 319 
163, 490 
859, 421 


Michigan and Wis- 
consin................ 4, 501, 739 63.5| 4,597,485| 1, 448, 9744 813, 057 11.5 873, 905 196, 698 
Missouri, Tennessee, 
and Teras 2, 389, 839 71. 30 2, 404, 8988 736, 247 331,694 HO 303, 163 65, 449 
e azy2sssess ou 17,110, 305 60. 9| 17, 159, 256] 5, 374, 012) 3, 508, 616 12. 5| 3, 733, 034] 823, 192 
Pennsylvania...........| 36,039, 775 58. 6| 36, 571, 578 12, 184, 812 9, 058, 433 14. 7| 9, 508, 878|1, 958, 282 
West Virginia 7, 521, 720 62. 6 7, 646, 625 2, 372, 334 2,143, 073 17.8| 2,256, 529} 431,150 
Total 1960 135, 326, 446 62. 01137, 784, 200/44, 166, 604 30, 308, 543 13. 9131, 566, 7446, 638, 373 
At merchant plants 8, 354, 565 60.5| 8, 255, 6530 2, 600, 637| 1,909,137 13. 8| 1, 973, 675 444, 692 
At furnace plants 126, 971, 881 62.1 129, 528, 547141, 565, 967 28, 489, 406 13. 9/29, 593, 06916, 193, 681 
Total 1959. 119, 831, 005 60. 4 123, 489, 823 35, 707, 371 26, 963, 931 13, 6 26, 506, 642 5, 465, 911 
Xylene (all grades) Solvent naphtha (crude and refined) 
Yield Sold Yield Sold 
State from — from 
crude crude 
Produced ¡light oil Produced 199 7 oil 
SN Quantity | Value fined Quantity Value 
er- er- 
cent) cent) 
Alabama 631, 285 3. 8 572, 507 8162, 9544 200, 388 1.2} 173, 127 $48, 534 
California, Colorado, 
and Utabh 398, 754 2.6 402,195} 103, 712] 632, 118 4.1 640, 222 165, 855 
Illinois. ................ 141, 943 2.3 139,172 38, 358 42, 724 . 7 43, 7244 12, 276 
Indians 518, 536 1. 6 406, 827 110, 3981, 037, 333 3. 2} 1,076, 750 271, 986 
Maryland, Massachu- 
setts, and New York_| 1,370,138 3.8] 1, 337, 8844 369, 520 97, 150 3 114, 641] 27, 344 
Michigan and Wis- 
consi n 208, 381 2. 9 218, 430 55, 704 2,805) !. 8 
Missouri, Tennessee, 
and Texas 120, 862 3. 6 115, 342 24, 657 78, 106 2. 3 73, 061] 11, 624 
OIG scence Sao ee ee 1, 309, 201 4.7| 1,331,687 , 946) 554, 452 2.0 571,731} 145, 982 
Pennsylvania 2, 711, 269 4. 4 2,652,945) 745, 4180 1, 869, 285 3. 0] 1, 816, 9160 518, 881 
West Virginia 665, 239 5. 5 676,517; 159,346 2, 002 6 68, 6, 878 
Total 1960 8, 075, 608 3.7| 7, 853, 506| 2,061,013) 4, 586, 363 2.1| 4, 578, 24011, 209, 360 
At merchant plants. 458, 962 3.3 476, 565 32, 119 70,975 5 82049 18,083 
At furnace plants 7, 616, 646 3.7| 7,376,941] 1, 928, 894! 4, 515, 888 2.2; 4, 496, 19111, 190. 377 
Total 1959. 7, 523, 530 3.8| 7,640, 893 25 114, 363 4, 023,251 2.0 3, 791,371 1, 011,033 
1 Less than 0.05 percent. 


aviation gasoline. 


Prices have changed and in 1960 benzene prices 
ranged from $0.08 to $0.10 per gallon higher than toluene prices. 


Because of the declining demand for toluene for aviation fuel (new 
Jet planes do not require high-octane gasoline) and the price differen- 
tial between toluene and benzene, several dealkylation processes were 
developed to convert toluene into benzene. 


are claimed to permit a flexibility in operations. 


617302—601—— —18 


Dealkylation processes 


Petroleum refiners, 


^ 
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installing such units, could control production of benzene and toluene, 
depending on the demand for these commodities. Except for ben- 
zene, which increased $0.032 per gallon, or 11 percent, average prices 
for all other light-oil derivatives produced at coke plants varied only 
slightly. The average price of toluene increased ; the average price for 
xylene and solvent naphtha declined. 


TABLE 59.—Benzene and toluene produced at oven-coke plants in the United 
States, by grades 


(Gallons) 
Benzene Toluene 
Year 
Nitration | Industrial Nitration | Industrial 
Motor (1° C.) pure All other (1° C.) pure All other 
(2° C.) (2° C.) 
1941................|106,372,000 | 15, 414, 500 | 18,286,400 | 4,182,600 | 14,689, 800 | 13, 268, 500 | 1,378, 900 
1947-49 (average) .. 15, 246, 900 | 38,335,100 | 98,395,100 | 2,535,900 | 21,407,400 | 5, 529, 200 568, 600 
7 EE (1) 74,312,800 | 97,393,000 | 2,720,200 | 29,673,600 | 7, 564, 500 (2) 
1057 AAA 1,834,300 | 88, 262,900 | 79, 421,900 | 11, 567, 500 | 30,716,800 | 7,268, 300 (2) 
ö 1, 389, 800 77, 427, 100 | 38,679,200 | 2,173,400 | 22,554,600 | 5,517,800 (2) 
1989 — 497,300 | 85,955,000 | 32,036,100 | 1,839,900 | 21,160,700 | 4, 787. 9001, 015, 300 
1989 8 769, 900 100, 907,000 | 32,536,800 | 1,882,600 | 24,129,300 | 6, 269, 200 (2) 


1 Withheld to avoid disclosing individual company figures. 
* Included with “Industrial pure O.” to avoid disclosing individual company figures. 


TABLE 60.—Production of benzene (excluding Motor grade) in the United States ! 


(Thousand gallons) 
From tar distilleries 2 From coke-oven operations 
Sold Sold 
Year Per- Value Per- Value 
Pro- cent ZE Pro- cent 
duced of duced of 
total | Quan- | Aver- total | Quan- Aver- 
tity 1,000 age tity 1,000 age 
dollars | per dollars | per 
gal- gal- 
lon lon 
1947-49 (average)...| 15, 434 | 10.0 7,288 | $1,505 | $0.21 | 139,266 | 90.0 | 137, 671 | $25,413 | $0.19 
See 50, 15.0 | 34,698 | 10, 377 .30 | 174,426 | 51.8 | 173,420 | 59, 548 34 
77770 Ge 36,112 | 10.9 | 24,787 | 8,911 .36 | 179,252 | 54.1 | 171,944 | 59, 080 
A 26, 9.3 | 17,000 | 7,525 .44 | 118,280 | 41.2 | 118,740 | 36,985 .31 
0 PA 18, 498 | 5.3 9,055 | 2,694 .30 | 119,831 | 34.5 | 123,490 | 35,707 . 29 
lr SE 312,787 | 2.8 3 635 3 187 .29 | 135,326 | 29.6 | 137,784 | 44,107 . 32 


See footnotes at end of table. 
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TABLE 60.—Production of benzene (excluding Motor grade) in the United 
States i—Cont:nued 


(Thousand gallons) 
From petroleum refineries Total 
Sold Sold 
Year Value Per- Value 
Pro- cent 
duced of 
Quan- Aver- total | Quan- Aver- 
tity 1,000 age tity 1,000 age 
dollars} per dollars | per 
gal- gal- 
lon lon 
1947-49 (average)... (4) (4) () | 154,700 | 100.0 | 144, 959 | $26,918 | $0.19 
Ir EE 76,331 |$32, 834 | $0.43 | 336, 590 | 100.0 | 284, 449 | 102, 759 . 96 
77770 79, 773 | 29, 991 .38 | 331, 548 | 100.0 | 276, 504 | 97, 982 . 99 
10 ⁰ 107, 568 | 34, 812 .32 287, 170 | 100.0 | 243,308 | 79, 322 . 83 
1050 ? 197,911 | 57, 789 .29 | 347, 118 | 100.0 330, 456 | 96, 190 . 20 
19602... L oasis 67. 6 |3239, 008 |373, 209 . 31 457, 323 | 100.0 377, 427 | 117, 563 .31 


1 U.S. Tariff Commission. 

2 Includes benzene made from imported crude light oil. 
3 Preliminary figure 

4 Small Quantity “included in “From tar distilleries.” 


TABLE 61.—Estimated supply of specification grades of benzene (excluding 
Motor grade) in the United States 


(Thousand gallons) 
1950-54 
(aver- 1955 1956 1957 1958 1959 1960 
age 
Production from domestic 
crude material: 
By coke ovens 1. 159, 892 | 174,220 | 174,426 | 179,252 | 118,280 | 119, 831 135, 326 
By tar distillers 2 17, 500 15, 000 15, 000 13, 000 9, 000 10, 000 11, 000 
By petroleum refiners 3_.... 46, 635 98, 588 | 111,613 | 116,184 | 142, 109 | 4 208, 789 | 5309, 210 
rr ad sz 224,027 | 287,808 | 301,039 | 308,436 | 269,389 | 338, 620 455, 536 
Imports (pure benzene equiv- 
alent) A 32, 042 30, 476 66, 063 52,557 | 1 44, 478 54, 469 36, 221 
Total supply 256,069 | 318,284 | 367,102 | 360,993 | 313,867 | 393,089 | 491,757 
1 Federal Bureau of Mines, 
2 Estimated. 
3 U.S. Tariff Commission, 
4 Revised figure. 
5 Preliminary figure. 


6 Official import statistics published by tho Bureau of the Census, U.S. Department of Commerce, do 
not SEH between crude and pure benzene, Pure benzene equivalent of imports estimated at 95 
percen 
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TABLE 62.—Estimated consumption of commercial benzene (excluding Motor 
grade) in the United States, by uses ! 


(Thousand gallons) 
1961 
Use 1957 1958 1959 1960 (prelim- 
inary) 

J ]Ü˙ùʃð ⁰r dd LER a E 142,000 | 149,000 | 190,000 | 211,000 217, 000 
Phenol (synthetic) ))) 70, 000 64, 000 89, 000 99, 000 100, 000 
Detergents (synthetic) 34, 000 37, 000 37, 000 35, 000 38, 000 
Fibers (Synthetic) ee 8 30, 000 30, 000 30, 000 40, 000 50, 000 
r.. 88 14, 000 12, 000 16, 000 15, 000 16, 000 
LD EE 12, 000 14, 000 15, 000 16, 000 15, 000 
Di- and mono-chlorobenzene......................... 9, 000 8, 000 15, 000 15, 000 16, 000 
Maleic anhydride. ................-.- ee 7, 000 7, 500 12, 000 14, 000 16, 000 
Benzene hexachloride f 3. 500 2, 500 2, 500 3. 000 2, 500 
ene ß EE 4, 500 4, 500 4, 500 4, 500 4, 500 
Nitrobenzene .... ... . .. LL  .. . . . .... l. - 2, 000 2, 000 2, 000 2, 000 2, 000 
Miscellaneous 20, 000 20, 000 25, 000 15, 000 25, 000 
Fl ĩðù2AuſAyͤ ĩͤ A Susu u nT Sa 3, 000 11, 500 7, 000 23. 500 30, 000 

g Ku BEE 351,000 | 362,000 | 445,000 | 493,000 532, 000 


1 Coal-Chemicals Committee, American Coke and Coal-Chemicals Institute, Washington, D.C. 
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GENERAL SUMMARY 


OMESTIC production of fuel briquets and packaged fuel con- 
D tinued to decline in 1960, and output was 14 percent and 27 
percent, respectively, less than in 1959. "These fuels are used 
chiefly for residential heating and cooking in the United States, but 
their use has steadily decreased in the past 10 years because of inroads 
by fuel oil and natural gas in the domestic heating field. 

Briquets were produced by 14 plants with a total annual capacit 
of 2.6 million tons. Less than 1 million tons of briquets was produced, 
however, as all plants operated at reduced rates and the rate of opera- 
tion of the industry was less than one-third capacity. Packaged fuel 
was produced by 19 plants; this Industry is much smaller, however, 
having an annual capacity of only 123 thousand tons. Packaged-fuel 
plants operated at less than one-fourth capacity. 

Wisconsin was the chief briquet producer and Michigan the chief 
producer of packaged fuel. Both States are in the Central region 
where more than half of the briquets and seven-eighths of the pack- 
aged fuel was produced. 

More than half the briquets and nearly all packaged fuel were 
manufactured from low-volatile bituminous coal. Binders were starch, 
asphalt, and coal tar pitch; asphalt was the chief briquet binder and 
starch was the preferred packaged-fuel binder. 

The total values of production were $10.4 million for briquets and 
$0.6 million for packaged fuel. Prices remained stable in 1960; there 
was no significant change in f.o.b. plant values of either fuel. 


1 Supervisory commodity industry analyst. 
2 Statistical clerk. 
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TABLE 1.—Salient fuel-briquetting and packaged-fuel statistics 


1947-49 1957 1958 1959 1960 
(average) 
Fuel briquets: 
United States: 
Production........ short tons... 2, 901, 348 1, 104, 781 1, 035, 261 866, 120 744, 385 
Nanls cee cece $31, 805,000 | $14,802,033 | $13,697,169 | $12,026,319 | $10, 429, 809 
Average per ton, f.o.b. 
NEIE $10. 96 $13. 40 $13. 23 $13. 89 $14. 01 
Imports 1.......... short tons.. 300 850 184 185 6, 670 
Exports 1. do.... 207, 928 80, 464 54, 961 33, 458 21, 126 
Consumption, apparent, 3 
short tons.. 2, 693, 780 1, 019, 167 980, 484 832, 847 729, 935 
World production......... do] 62,000,000 | 121, 000, 000 | 3 117, 600, 000 | #114, 600, 000 | 118, 300, 000 
Packaged fuel: 
United States: 
Production........ short tons..| 155, 281 47, 287 35, 769 33, 715 24, 706 
MAU. i cece isi ese sarum $2, 618, 238 $1, 022, 262 $828, 116 $790, 785 $579, 217 
Average per ton, f.o.b. 
¡A 8 $16. 86 $21. 62 $23.15 $23. 45 $23. 44 


1 Compiled from records of the U.S. Department of Commerce. Excludes exports of briquets made from 
petroleum coke and residual carbon from manufacturing oil gas. 

2 Production plus imports minus exports. Import and export data do not include briquets made from 
petroleum products. 

3 Revised figure. 


Foreign trade was insignificant; only 21,126 tons of briquets was 
exported and 6,676 tons imported. No packaged fuel was shipped to or 
recelved from foreign countries. 


SCOPE OF REPORT 


Only processed fuels of mineral origin are included in this report. 
Specifically excluded are briquets made from nutshell and wood 
charcoal. 

Fuel briquets are compressed solid-fuel fines, usually made in pil- 
low-shaped form. They are 2 to 4 inches in length, weigh from 2 to 
4 ounces, and do not deteriorate outdoors as they are made with a 
water-insoluble binder. As they do not break ed they are handled 
as bulk fuel. Briquet plants are comparatively large and generally 
are located at mines or docks where fines accumulate. 

Packaged fuel also is made from fine-sized solid fuels. The fines are 
compressed into 3- or 4-inch cubes, six or eight of which are wrapped 
in heavy kraft paper to form a package weighing 10 to 15 pounds. 
Packaged fuel breaks more easily than briquets and must be stored 
indoors because it deteriorates when exposed to the weather. Unlike 
most briquet plants, packaged-fuel plants are small and are used chiefly 
for salvaging fine-sized fuels that accumulate in coalyards. 

Data on the fuel-briquet industry have been published annuall 
since 1907, except in 1910 when no survey was conducted. Packaged. 
fuel statistics have been published annually since 1935. All data, ex- 
cept where noted, were based upon voluntary reports from producers. 
Complete coverage of the industries was attempted and, as far as 
could be determined, all known producers were canvassed. 

Questionnaires were mailed to 16 briquet plants; 14 reported pro- 
duction, 1 was abandoned, and 1 was idle. The abandoned plant was 
in Illinois and the idle plant was an experimental plant in Minnesota. 
All plants that reported production in 1960 also were active in 1959. 
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Thirty plants were canvassed for packaged-fuel production and ques- 
tionnaires were returned by 24. Nineteen reported production, 6 did 
not reply, and 5 reported that they were either idle or abandoned. 

The average of the 3-year period (1947-49) was used as a base 
for measuring production and consumption trends. All quantities 
were shown in short tons and the values assigned to production were 
based upon reported average sales values, f.o.b. plant. 

Some data were shown by regions rather than States to avoid reveal- 
ing individual plant data in States with a small number of producing 
companies. For briquets, the producing States in each region are: 
Eastern—West Virginia; Central—Indiana, Michigan, and Wiscon- 
sin; Western—Arkansas, Missouri, and North Dakota. For pack- 
aged fuel the States and regions are: Eastern—Ohio and Virginia; 
Central—Illinois, Indiana, Michigan, and Wisconsin; Western— 
Minnesota. 

Data on stocks are not collected as briquets and packaged fuel gen- 
erally are sold as produced. There usually is a small difference be- 
tween production and sales, however, as small quantities are used by 
some producers or sold in the following year. 

The capacities of plants as shown in this report include only those 
plants that were active and reported production. These plants, how- 
ever, account for virtually the entire capacity of the industries. 


MILLION SHORT TONS 
4 
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Figure 1.—Production of fuel briquets in the United States, 1935-60, by regions. 
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FUEL BRIQUETS 


CAPACITY 


Productive capacity of the briquet industry decreased 11 percent 
in 1960 as one large briquet plant was abandoned and 8 other plants 
lowered their capacities by substantial amounts. One small plant, 
however, increased its capacity 50 percent. Plant capacities ranged 
from 40,000 to 600,000 tons, but about two-thirds of the plants were 
smaller than 200,000 tons. Operating rates continued to decline, and 
output of the industry was less than one-third of what it was capable 
of producing. Table 2 shows the annual capacity and production of 
briquet plants in the United States, 1956-60. 


PRODUCTION 


Production decreased 14 percent because one company discontinued 
operations and all but two operating plants had smaller output than 
in 1959. During the past decade demand for briquets has declined 
steadily, and production currently is only about one-fourth as great 
as in the base years, 1947-49. 


TABLE 2.—Annual capacity and production of briquetting plants in the 
United States 


Production 
Active Annual 


plants capacity 
(short tons) Short tons | Percent of 
capacity 
ER ee 21 | 3,716,000 | 1,518,540 40.9 
AAA ] ] ———— 8 17 | 3, 088, 000 1, 104, 781 35. 8 
A IN A PISO 16 | 3,018, 000 1, 035, 261 34.3 
1955 JJC Me SIM CHORUS PME ROCHE tuy su 15 | 2,955,500 : 29. 3 
Plants with capacity of— 

err E A d aaaea 
25,000 to less than 100,000 tons 5 237, 000 74, 365 31.4 
100,000 to less than 200,000 tons 4 7, 185, 481 41.4 

200,000 to less than 400,000 tons 2 (1) (1) (1) 
400,000 or more tous 3 | 1,940,000 484, 539 25.0 
r 14 | 2,624, 500 744, 385 28. 4 

Plants with production ot 

err israel 1 (2) (2) (2) 

5,000 to less than 10,000 tons 1 2 (2) (2) 
10,000 to less than 25,000 tons.........---.--..------ 3 195, 000 64, 888 33. 3 
25,000 to less than 100,000 tons 8 | 1,939, 500 468, 285 24:1 
100,000 or more tons 1 490, 000 211, 212 43.1 
J ³¹ ¹ o AAA 14 | 2,624, 500 744, 385 28. 4 


1 Included with 400, 000 or more tons“ to avoid disclosing individual company figures. 
2 Included with 100, 000 or more tons“ to avoid disclosing individual company figures. 


Fourteen plants in seven States produced briquets; but three-fourths 
of the total production came from West Virginia and Wisconsin. 
Wisconsin had the largest output and also the largest number of 
briquet operations. All plants in Wisconsin were in the northern and 
eastern Lake Dock areas. West Virginia had two plants, located 
in the southwest mining districts of McDowell and Wyoming counties. 
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One operation, however, was abandoned after producing for 5 months 
in 1960. Other producing States listed in order of output were Mis- 
souri, Michigan, North Dakota, Indiana, and Arkansas. The briquet 
plant of the Coal Processing Corporation at Buckner, Ill., was aban- 
doned in 1959 and did not produce any briquets in 1960. 

Table 3 shows briquet production and value and the number of 
active plants in 1960. Production is shown by regions because all 
States except Wisconsin had less than three producers. Wisconsin 
had four producing companies and six briquet operations. 

Because briquets are used chiefly for space heating and sold as 
produced, production was seasonal, ranging from 96,750 tons in De- 
oe to 17,738 tons in July. Production by months is shown in 
table 4. 


TABLE 3.—Production and value of fuel briquets in the United States, by regions 


1959 1960 
R egion Value Value 
Active Production Active (Production 
plants |(short tons) plants (short tons) 
Total Aver- Total Aver- 
age age 
Eastern States 2 t 1 1) 2 (! (1) (1) 
Central States 9 750, 129 |$10, 279, 633 | $13. 70 8 636, 986 | $8,843,665 | $13.88 
Western Gates 4 115, 991 1, 746, 686 15. 06 4 107, 399 1, 586, 144 14. 77 
d Kri CH RE 15 866,120 | 12, 026, 319 13. 89 14 744, 385 | 10, 429, 809 14. 01 


1 Included with Central States" to avoid disclosing individual company ngures. 


TABLE 4.—Production of fuel briquets in the United States in 1960, by months 


Month | Short tons Month Short tons Month Short tons 
January 93, 880 || May.........-.--..- 44, 076 || September 62, 685 
February...........-. 71, 274 || June 43, 567 A 91, 882 

lr 71,495 || July ----..----------- 17,738 || November à 
!!! ege 30, 829 || August.............- 29, 919 || December........... 96, 750 


Raw Fuels.—Briquets were manufactured from eight different fuels, 
but almost two-thirds of the total was low-volatile bituminous coal. 
Other fuels, in order of quantities consumed, were petroleum coke, 
Pennsylvania anthracite, high-volatile bituminous coal, lignite char, 
semianthracite, bituminous coke, and other anthracite. Of the total 
fuels, 64 percent was low-volatile bituminous; 23 percent, petroleum 
coke; and 4 percent, Pennsylvania anthracite. One-fifth of the fuels 
was screenings from coalyards; the remainder was supplied, chiefly, 
by mines and unloading docks. All but four plants used more than 
one type of fuel. In most instances, two or more fuels were mixed 
to produce briquets. 

The value per ton for raw fuels remained about the same as in 1959, 
averaging $8.51. This was about four-fifths the average value per 
ton of all raw materials and about three-fifths the average value per 
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ton assigned to the briquets produced. Pennsylvania anthracite was 
the most expensive fuel with an average value of $10.54 per ton. 
Table 5 shows the raw fuels used for making briquets in 1960. 
Binders.—Petroleum asphalt was used exclusively as a briquet binder 
by all plants but one in 1960. This plant used coal-tar pitch in addi- 
tion to asphalt. Asphalt was preferred because it has good cohesive 
properties, is relatively low in cost, is insoluble in water, and has a 


TABLE 5.—Raw fuels used in making fuel briquets in the United States in 1960 


Used 
Number 
Type of plants Value 
Short tons 
Total Average 

Anthracite: 

Pennsvivanla. sica a 4 31,455 $331, 640 $10. 54 

Other than Pennsylvania 1 (1) (1) 
Semianthracite.........-.-....---------- LLL LLL „ 2 (1) (1) (1) 
Bituminous coal: 

Ph o AAA 11 453,864 | 3, 734, 091 8.23 
CC ant eee ⁰y EnA 2 (1) (1) (1) 
Petroleum coke........ 2. . .. .. once 9 158,911 | 1,494,718 9. 41 

Ee 2 1 (1) (1) 

ii. 1 (1) (1) (1) 

t yd 61,114 438, 568 7.18 
TOUR EE EEN 214 705, 344 | 5,999,017 8. 51 


1 Included with “ Undistributed"' to avoid disclosing individual company figures. 
* Some plants used more than 1 type of raw fuel; hence, the number of plants exceeds the total shown. 


TABLE 6.—Quantity and value of raw materials used in making fuel briquets in 
the United States and quantity and value of sales in 1960, by regions 


Raw materials used 


Binders ! 


Region 
Value 
Short tons Short tons 
Total Average Total Average 
Eastern States (2) (2) (2) (2) (3) (3) 
Central States 605, 698 | $5, 284, 665 $2.72 42,109 | $i, 192, 190 $28. 31 
Western States 99, 646 714, 352 7.17 9, 712 228, 995 23. 58 
TCC 705, 344 | 5, 999, 017 8. 51 51,821 | 1,421, 185 27. 42 
Total raw materials Fuel briquets sold 
Value Value 
Region Short tons Short tons 
Total Average Total Average 
Eastern States (2) (2) (2) (3) (2) (2) 
Central States 647, 807 | $6, 476, 855 $10. 00 639, 100 | $8, 874, 968 $13. 89 
Western States 109, 358 943, 347 8. 63 105, 293 | 1, 555, 516 14. 77 
Ke EE 757,165 | 7, 420, 202 9. 80 744, 393 | 10, 430, 484 14. 01 


Includes 484 tons of spray oil used by 2 plants for dustproofing briquets. 
“¿Included with ** Central States” to avoid disclosing individual company figures. 
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low ash content. Binders generally constitute 6 to 8 percent of the 
total raw materials (excluding water), and in 1960 an average of 
147 pounds of binder was used for each ton of raw fuel. In addition 
to binder, a small quantity of spray oil was used by two plants. This 
was included under binders in table 6, although it was not actually 
a binding material (it was sprayed on finished briquets, chiefly for 
dustproofing). 

The average value per ton for all binders consumed in 1960 (includ- 
ing spray oil) was $27.42. On the basis of cost per ton of production, 
the average value of the binder used in manufacturing each ton of 
briquets was about $1.90. This was about one-fifth the value of the 
total raw materials used for each ton and about one-eighth the average 
f.o.b. plant value of briquets sold. 


SHIPMENTS 


Briquets were distributed in 80 States and exported to 8 foreign 
countries in 1960. The quantities consumed in individual States varied 
extensively, however, ranging from only 39 tons in Montana to 
nearly 149,000 tons in Wisconsin. The terms “consumption” and “‘dis- 
tribution” were used synonymously in this report as it was assumed 
that briquets were used in the States shipped by producers. 

Wisconsin was the chief consumer, using about one-fifth of all 
briquets sold. Wisconsin shipped more than half its production, how- 
ever, to eight other States, chiefly Minnesota, North Dakota, and 
South Dakota. West Virginia, the second largest producer, shipped 
virtually all production to 22 other States and Canada. 

Michigan was second in briquet consumption, receiving about 15 
percent of the domestic shipments. Minnesota, Missouri, and Indiana 
followed receiving 12, 10, and 8 percent, respectively, of the total 
shipments. Minnesota was the largest nonproducing consumer. The 
other producing States, except Michigan, made most of the briquets 
they consumed. | 

About three-fourths of the shipments went by rail. The type of 
transportation varied with the producing regions, however. ost 
of the briquets produced in the Eastern and Central States were 
shipped to destinations too distant for practical delivery by truck. 
Briquets produced in the Western States were shipped chiefly by truck 
as they were consumed largely within the producing State or nearby. 

Only 13,000 tons of briquets were exported by producers. Bureau 
of Mines data on exports as shown in table 7 differ from that com- 
piled by the Bureau of the Census (table 9) because some briquets 
shipped by producers to certain States eventually were shipped to 
foreign countries by export firms in those States. Also, briquets made 
from petroleum coke were included in the Bureau of Mines data 
whereas the Bureau of the Census excluded them. 

Except for a few hundred tons packaged in bags and cartons, all 
briquets were shipped and sold in bulk. Someni by States of origin 
were not shown because of the small number of producing companies. 

Tables 7 and 8 show the destination of briquet shipments and mode 
of transportation used. 
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TABLE 7.—Destination of shipments of fuel briquets * 


(Short tons) 

Destination 1959 1960 Destination 1959 1960 
Arkansas 1, 107 821 || North Carolina 25, 297 22, 929 
California....................- 1, 000 120 || North Dakota ———— 40, 532 39, 217 
Andar AAA O 2 S s 45 [ODIO c eebe oto wh 49, 835 42, 173 
Fords iex AS 47 101 || Pennsylvania 371 290 
TIMO CC WEE 43, 188 30, 224 || South Carolina —— 1,110 1,978 
PAGING AA AS 77,088 61,012 || South Dakota 32, 351 33, 586 
TOW ca daa uy , 945 25,305 || Tennesse 9 
Kansas 5, 606 7,053 || "TeX8S. . es 399 
Kentucky..................-- 3, 413 3,018 || Vermont —— . 48 
Maine_.._... Miņina 115 145 || Virginia 32, 286 36, 729 
Maryland 849 1, 262 || Washington 1,574 1, 204 
Massachusetts 101 505 || West Virginia 408 882 
Michigan 118, 413 106,639 || Wisconsin 178, 378 148, 989 
Minnesota 92, 419 87, 089 — — _—____-- 
INERCIA AAA 89, 744 72, 952 rr 830, 926 731, 192 
Mann. 8 39 || Exported—— 27, 662 13, 201 
Nebraska 5, 696 6, 089 . A 
New Hampshire 50 Grand total 858, 588 744, 393 


New York...................- 9888 . ` 
1 Based upon reports from producers showing destination of briquets used or sold. 


TABLE 8.—Shipments of fuel briquets in the United States, by methods of 


transportation * 
(Short tons) 
1959 1960 
Origin 
Rail Truck 2 Total Rail Truck 2 Total 
Eastern States 283, 123 166 | 283,289 | 232,140 145 232, 285 
r EUN sanos 320,759 | 136,988 | 457,747 | 283,959 | 122, 856 406, 815 
Western States 41, 338 76, 214 | 117, 552 33, 239 72, 054 105, 293 
o EE 645, 220 | 213,368 | 3 858,588 | 549,338 | 195,055 | 3744, 393 


1 Includes shipments destined for export as reported by producers directly to the Bureau of Mines. 
2 Includes small quantity shipped by barge. 
3 An additional 2,110 tons was used by 1 producer in 1959 as fuel and 541 tons by 2 producers in 1960. 


VALUE AND PRICE 


The total value of briquet production in 1960 was approximately 
$10.4 million. This value was calculated by multiplying total output 
by the average receipts per ton, f.o.b. plant, as reported do producers. 
Production and sales values were virtually the same as most briquets 
produced also were sold in 1960. 

The average value per ton for all briquets sold was $14.01. Briquets 
made in the Eastern States had a lower unit value than those of other 
regions because the Eastern plants were near the source of their raw 
fuels. The briquets 5 were shipped farther than those of 
other regions, however, and additional costs for transportation ap- 
proximated the cost of raw fuels in other areas. Hence, retail prices 
were essentially competitive. 


FUEL BRIQUETS AND PACKAGED FUEL 277 


FOREIGN TRADE š 


Foreign trade was small in 1960 with only 3 percent of the produc- 
tion exported and 6,676 tons imported. 

Briquet exports have declined substantially during the past decade. 
Canada remained the principal export market receiving 19,403 tons, 
or about nine-tenths of the foreign shipments. Small quantities were 
shipped to 7 other countries. 

Imports increased greatly in 1960, reaching their highest point since 
1938. About four-fifths of the 6,676 tons imported were made in Can- 


TABLE 9.—Fuel briquets (coal and coke) exported from the United States, by 
countries of destination and customs districts 


1958 1959 1960 
Short Value Short Value Short Value 
tons tons tons 
COUNTRY 
North America: | 
British Honduras.:.2:.22i222s2slalezlexwecaesezeluszseszümec 100 /// oon ra etae E 
CONG EE 53,311 | $867, 662 33,358 | 492, 728 19,403 | $279, 458 
Guatemala 2 50 )))) ³oAC̈iIU.. ! 
M y TSS Sua 62 // ³ AA 8 244 2, 916 
Trinidad and Tobago 2-2... 457 7, 240 
AA ²˙Ü. m K ER 53,423 | 871,974 33,458 | 495, 278 20, 104 289, 614 
South America: 
Brazil EEN 1, 538 20; OLD A p 
WONCZUC Ae) EE A AA 8 10 1, 255 
LO lean o raise 1, 538 26; OLD: A A 10 1, 255 
Asia 
ö ˙ÜÜow ³ EE A REPLY 393 5, 291 
Pakistan ð e . a AR ERES. ORC 258 3, 281 
r EE ͥ r OP 20 450 
e d E Pe arene 671 9, 022 
Africa: Congo, Republic ot 44 341 5, 524 
e v 54,961 | 898, 889 33,458 | 495, 278 21, 126 305, 415 
CUSTOMS DISTRICT 
e 36 /// clim seus 68 1, 026 
AAA ⁰⁵ A ĩͤ K 8 22,408 | 395, 409 1, 825 31, 357 2, 078 29, 686 
RTL Ee 10, 463 | 153, 886 12,770 | 174, 903 6, 680 103, 175 
Duluth and Superior 22 9,738 | 142, 864 9,023 | 141,056 5, 177 81, 395 
Galvestol: occiso 26 o 278 8, 731 
F ⅛ðↄ / EA ⁰K⁰ u derer s 172 1, 650 
Ee . ZS luu S 2, 872 35, 444 5, 979 77, 707 §, 418 64, 610 
, ß 50 575 50 A DEE 
rr ³⁰ð¹¹iq q ü A EAN 10 1, 255 
7777%J%V0%%öĩ%ö5•¹—V m GE y k CO 341 5, 524 
OH: A ñä 8 892 Te sd se EE 
en . ete eek 1, 538 lh ences WEE 
St. Lawrence 7,350 | 134, 604 2, 429 49, 898 0 8 
San E o AAA a e P RO AA / 4 240 
, ß ß A E PE 393 5, 291 
h EE, d SAS OA 50 592 
Virginia..... 7 RAI AA EA AAA 457 7, 240 
¡DAT erte 1 480 1 6, 150 1 490 r AA 
“LO tiles um 54, 961 898, 889 33, 458 495, 278 21, 126 305, 415 


1 Estimated from sample data; district data not available. 
Source: Bureau of the Census. 


3 Figures on imports and exports compiled by Mae B. Price and Elsie D. Jackson, 
Division of Foreign Activities, Bureau of Mines, from records of the Bureau of the Census. 
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TABLE 10.—Fuel briquets (coal and coke) imported, by countries and customs 
districts 


1958 1959 1960 
Country and customs district 


Short tons | Value | Short tons | Value | Short tons | Value 


A A / 1,000 | $14,558 
E E A AAA AA AP 1, 735 170, 102 
t AS A EE, 8 60 777 
Montana and dase 8 1, 533 41, 348 
Washington 184 $2, 174 179 $2, 162 1, 249 113, 615 
eier ü - boys s 184 2, 174 179 2, 162 5. 667 310, 400 
Japan: 
rr WE A E GE 410 22, 313 
Oe, A A. PA A AAA 7 36 
ga h ³ðWA2A A dd A A 591 26, 396 
) ͥͥ ³˙¹—¹¹ ... d EE 1, 008 48, 745 
Netherlands: Chicago ꝛꝛ ⅛˙ nn «%õöév!!r m 44««46 
United Kingdom: Maryland.......|............].......... 6 17 AA 
Grand total 184 2,174 185 2, 599 6,676 389, 476 


Source: Bureau of the Census, 


ada, chiefly from lignite char; the remainder was coke briquets shipped 
from Japan. 

Imported briquets had a much higher unit value than that of 
domestic briquets, but the values are not comparable as they were 
at different marketing levels. Also, a large part of the imported 
briquets was sold in small packages by the SE whereas most domes- 
tie briquets were sold in bulk by the ton. 

Import data as shown in table 10 were compiled from records of 
the Bureau of the Census and include only briquets made from coal 
and coke. 

TECHNOLOGY 


Considerable research has been directed in recent years toward the 
development of briquets suitable for use as metallurgical fuel. Several 
factors have stimulated research in this direction; the most important, 
however, are that briquetting processes offer a lower investment cost 
per ton of product and such processes can use nonmetallurgical grade 
coal, which is generally available. They also produce coke that is 
uniform in size and quality. 

Experimental work by Consolidation Coal Company, Pittsburgh, 
Pa., has led to the development of a product called Formcoke. Form- 
coke is a fuel of metallurgical grade, made by briquetting mixtures 
of low-temperature char, coal, and pitch binder with commercial 
briquetting machinery. Briquets then are coked in a continuous proc- 
ess In which they are subjected to shock heating to prevent plastic 
deformation during carbonization. Too severe heating causes briquets 
to fracture, however, and more recent studies * by Consolidation Coal 
Company have developed data on the heat transfer and thermal 
stresses that occur in briquets during carbonization. These were cal- 


4 Yavorsky, P. M., Friedrich, R. J., and Gorin, E., Heat Transfer and Thermal Stresses 
in Carbonization of Briquets: Ind. and Eng. Chem., vol. 51, No. 7, July 1959, pp. 838-883, 
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culated by employing a digital computer which made possible the 
accurate prediction of heat transfer rates and temperature distribu- 
tion patterns within spherical, shock-heated briquets up to 2 inches 
in diameter. 

Another coking process based on briquetting 5 has been developed 
by Food Machinery Corporation and United States Steel Corpora- 
tion. Details of the process have not been made public, but it 1s under- 
stood that low-grade coals are reduced in a retort or preheat chamber 
after which the semicoke or char is briquetted mechanically without 
binder. Briquets then are reduced to coke in another unit. It is 
expected that this coke, which is metallurgical grade, will be produced 
in two sizes—small briquets of about 7$-inch for use in elemental phos- 
phorus plants and large briquets, up to 3 inches, for blast furnaces. 
A $3.5 million pilot plant for making coke by this process has been 
built and currently is in operation at Kemmerer, Wyo. 

Studies * of carbonized briquets made from anthrafines and pitch 
binders showed that several factors directly influence briquet strength. 
It was determined that increased amounts of pitch gave increased 
strength, up to a maximum amount, equivalent to that required to 
maintain void volume above 15 percent in the compressed raw briquet. 
The most important property of binders for imparting strength to 
carbonized briquets appeared to be the quantity of binder left in 
the briquet upon carbonizing. The best binders produced the most 
volume shrinkage during carbonization and the highest density car- 
bonized briquets. In general, coal tar pitches imparted these proper- 
ties to a greater degree than petroleum pitches of similar softening 
points. The most effective pitch component for high strength appeared 
to be the more insoluble pitch fractions. Other factors such as briquet- 
ting pressure, carbonization temperature and rate, and heat treatment 
of coal before briquetting also were explored and determinations were 
made of their effect on briquet strength. 


PACKAGED FUEL 
CAPACITY 


Productive capacity of the packaged-fuel industry decreased 11 
percent in 1960 as two plants were abandoned and one small plant that 
operated in 1959 did not respond to our canvass and was assumed to 
be idle. Several active plants also reported lower capacities than 
jn 1959, but this was offset by one new plant that first reported pro- 
duction in 1960. As with briquets, this industry also has declined 
in the past decade and current capacity is less than one-third that of 
the base years while active plants have decreased from 60 to 19. 
This industry has more plants than the briquet industry but is less 
than one-twentieth the size and had an annual productive capacity 
in 1960 of only 193,000 tons. Most of the plants are small; 14 of the 
active plants had capacities of less than 5,000 tons and only 1 plant 
had a capacity greater than 25,000 tons. 

5 New Coking Methods Shorten West's Raw Material Supply Lines, Chem. Week: Jan. 
16, 1960, pp. 40—42. 

ê Gillmore, D. W., Wright, C. C., and Kinney, C. R., Factors Influencing the Strength 


of Carbonized Briquets Prepared from Anthrafines and Pitch Binders: Jour. Inst. Fuel, 
vol. 32, No. 217, February 1959, pp. 50-56. 
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Operating rates eontinued to decline; the industry produced only 
about one-fifth the quantity of pu fuel that it was capable of 
producing. The average rate of operation was 4.3 points lower than 
in 1959. 

Annual capacity and production of active packaged-fuel plants 
in the United States, 1956—60, are shown in table 11. 


TABLE 11.—Annual capacity and production of packaged-fuel plants in the 
United States 


' Production 
Active Annual 


plants capacity 
(short tons)! Short tons Percent of 
capacity 
ER 26 174, 600 64, 960 
Kr EE 23 150, 200 47,287 31.5 
1958 EE 23 141, 800 35, 769 25.2 
1985 j)ãͤ A O ee d ned 21 138, 100 33, 715 24.4 
Plants with capacity of— 

Less than 5,000 tons 14 27, 200 4, 935 15.9 
5,000 to less than 10,000 tons........................ 2 13, 800 1, 347 9.8 

10.000 to less than 15,000 tons 1 
15,000 to less than 25,000 tons - 1 1 82, 000 119, 024 123.2 

25,000 or more tons 2222 1 
Kei WEE 19 123, 000 24, 706 20.1 

Plants with production of— 

Less than 1,000 ton 16 41, 000 5, 682 13.9 

EE | 

; o less than 5, ee EE 

5,000 to less than 10,000 tonS------------------------|---------- 182,000 718,024 aoe 

10,000 or more tonS--------------------------------- 1 
Totali E 19 123, 000 24, 706 20.1 


1 Combined to avoid disclosing individual company figures. 
PRODUCTION 


Production decreased 27 percent partly because there were two 
less producers than in the preceding year. However, most active 
plants also produced less packaged fuel than in 1959. Total output 
was about one-sixth as large as 1n the base years (1947-49). 

Nineteen plants in seven States reported production. Michigan 
was the largest producer with about one-half of the total. Wisconsin 
and Indiana produced most of the remainder. Michigan and Ohio 
had the largest number of operations; however, the largest plants 
were in Michigan and Wisconsin. Data on production by States are 
shown in table 12. 

Packaged fuel usually is sold as produced. As it was used chiefly 
for domestic heating, demand was seasonal and production ranged 
from 3,854 tons in January to 151 tons in July (table 13). 

Slightly less packaged fuel was produced than the total raw mate- 
rials consumed because of breakage and other minor losses. (See 
table 14). 
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TABLE 12.—Production and value of packaged fuel in the United States, by States 


1959 1960 
State Value Value 
Active Production ` | Active Production 
plants |(short tons) plants | (short tons) 
Total | Average Total | Average 
Indiana 3 4, 842 | $104, 324 $21. 55 3 $89, 386 $22, 00 
Michigan 5 16,021 | 387,838 24, 21 5 12,256 | 294, 743 24 
i 9 7 „983 89, 088 22. 37 5 1, 203 28, 066 21.71 
Other States 16 8,869 | 209, 535 , 63 16 , 09 167, 022 54 
Total 21 33,715 | 790, 785 23. 45 19 24,706 | 579,217 23. 44 


1 Comprises 2 plants each in Minnesota and Virginia and 1 plant each in Illinois and Wisconsin. 


TABLE 13.—Production of packaged fuel in the United States in 1960, by months 


mil 
Month Short tons Month Short tons Month Short tons 
January 3,854 || May 1,639 || September 1,767 
February............ 3,076 || June 214 || October 2, 206 
March... 2,951 || July.-...........--- 151 || November.......... 2, 652 
Al oec 1,939 || August.............- 1,375 || December 2, 882 


Raw Fuels. —Except for a small quantity made from petroleum coke, 
all packaged fuel was manufactured from low-volatile bituminous 
coal. Sixty-two percent of the raw fuels was yard screenings that 
had accumulated in coalyards. The remainder came from other 
sources, chiefly from mines and points where coal was loaded and 
unloaded. Eleven plants used yard screenings exclusively; five 
ES only other fuels; and three used both yard screenings and other 

els, 

The raw fuels consumed averaged $10.28 per ton. This was about 
94 percent of the cost per ton for all raw materials. 

Binders.—Starch was used as a binder by 18 of the 19 active plants, 
and 1 plant used petroleum asphalt. Starch was preferred because, 
although it is relatively expensive, only small quantities were required 
and binder cost per ton of production was low. There was a large 
difference in the average value of binders consumed in the Eastern 
and Central States because one plant in the Central States used 
asphalt, which had a relatively low value compared to starch. Exact 
figures on starch binder could not be shown, but approximately 10 
pounds of starch worth about $0.65 was used for each ton of packaged 
fuel produced. For comparison purposes, approximately 138 pounds 
of asphalt costing about $1.90 was used for manufacturing each ton 
of fuel briquets in 1960. 

The quantity and value of raw materials used for making packaged 
fuel, as well as data on sales, are shown in table 14. 
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TABLE 14.—Quantity and value of raw materials used in making packaged fuel 
in the United States and quantity and value of sales in 1960, by regions 


Raw materials used 


Fuels Binders 
Region .... ... 77 k 
Value Value 
Short (ons! o bort tons 
Total | Average 
Eastern States 2,273 | $21,971 $9. 67 
Central States 22, 324 | 230, 969 10. 35 
Western States (1) (1) (1) 
f 8 24, 597 252, 940 10. 28 
Total raw materials Packaged fuel sold 
Region Value Value 
Short tons Short tons 
Total | Average Total |’ Average 
Eastern States 2,294 | $24, 659 $10. 75 2,260 | $50,610 $22. 39 
Central States -2-2-2 22,742 | 249, 867 10. 99 22,680 | 534, 346 23. 
Western States -(1) (1) (1) (1) (1) (1) 
Toll o E 25,036 | 274,526 10. 97 24,940 | 584, 956 23. 45 


1 Combined with “Central States” to avoid disclosing individual company figures. 


SHIPMENTS 


Most packaged fuel was sold locally, although two producers re- 
ported sales other than local. All packaged fuel was shipped by 
truck or picked up by consumers at plants. Sales were slightly higher 
than production because one producer sold a few hundred tons of 
packaged fuel made in the previous year. Production kept pace with 
demand and only one plant sold less packaged fuel than it produced. 
No packaged fuel has been shipped by rail since 1953. Data on ship- 
ments are shown in table 15. 


VALUE AND PRICE 


The total value of production decreased 27 percent in 1960 because 
of the decrease in output, but unit values remained about the same. 
In comparison, total value was about one-fifth that of the base years 
(1947-49). The value of production was calculated from the re- 
ported f.o.b. plant value of commercial] sales. 

Packaged fuel was sold for an average of $23.45 per ton at plant. 
This was about two-thirds more than the average value of briquets 
but the values are not comparable because of differences in the two 

roducts and in marketing methods. Because most briquets were sold 
In bulk for heating, they were competitive in price with other bulk 
solid fuels. Also, most were sold through wholesale and retail chan- 
nels and the actual price to the consumer was greater than the f.o.b. 
plant value. In contrast, packaged fuel is a packaged specialty item 
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TABLE 15.—Shipments of packaged fuel in the United States, by methods of 
transportation 


(Short tons) 


Shipped by truck 


Year 
Other 
Local sales | than local Total 

sales 
NOG EE 51,933 11,482 63,415 
y AAA AÖ(ͥã 08 39,739 7,475 47, 214 
iiu. ED" ĩð Su aa 36, 862 (1) 36, 862 
¡A stunt y ĩ 8 31, 219 (i) 31, 219 
JJ]!!! ⁰ 24,940 (!) 24, 940 


1 Combined with “Local sales” to avoid disclosing individual company figures. 


that generally was sold in small quantities by producers directly to 
consumers; the f.o.b. plant value was approximately equal to the 
retail price. 

Packaged fuel produced in Minnesota had the highest assigned 
value and Ohio the lowest. 


WORLD REVIEW 


Estimated world production of fuel briquets and other processed 
mineral solid fuels In 1960 was 118.8 million short tons. This was 
about a 3-percent increase over 1959 and was due chiefly to larger 
outputs in East and West Germany and Australia. 

Ninety-three percent of all briquets were produced in Europe, 
chiefly from lignite, but also from bituminous coal and peat. East 
Germany was the largest producer, manufacturing more than half of 
the world output. West Germany was second in production with 19 
percent of the total. Both countries make large quantities of briquets 
from brown coal, which is used extensively to supplement supplies 
of other fuels for residential and industrial heating. Briquet pro- 
duction in the Soviet Union was estimated at 9.4 million tons, about 
8 percent of the total. France produced 6.7 million tons, followed 
by the United Kingdom, Netherlands, Spain, Hungary, and Belgium, 
each with more than 1 million tons. However, the combined output 
of these countries was only 11 percent of the world total. Japan and 
Korea produced 95 percent of the briquets made in Asia. Production 
in Asia was 5 percent of the world total. 

Briquet production in Australia more than doubled as increased 
quantities of carbonized lignite briquets were produced for metal- 
lurgical use. Output in Australia was 1.7 million tons, about 1 per- 
cent of the world total. 

Smaller quantities of briquets were produced in 12 other European 
countries, Canada, Indonesia, Pakistan, Turkey, South Vietnam, 
Algeria, Morocco, Tunisia, New Zealand, and Peru. The United 
States, with 0.8 million tons, had less than 1 percent of the world 
production. 
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TABLE 16.—World production of fuel briquets and packaged fuel, by countries! 


(Thousand short tons) 


Country 1956 1957 1960 
North America: 
ene oe ete EE 753 395 2140 
United States: 
ge ß 1, 519 1, 105 744 
Packaged E EE 65 47 25 
Ot H EEN 2, 337 1,547 909 
South America: Der... 18 26 
Europe: 
eie dd S JJ 77 
1o EAA cette oh . 2, 014 2, 023 1, 185 
, . cusa MEME dba Mu Ei 255 255 275 
Czechoslovakia: 

Bituminous._.-..-. . .  . . .. rs 324 365 2 380 

ENEE Ee 348 340 2 360 
Denmark. ee 94 107 270 
FI! RN AA AS 211 211 217 
FCC ³ow¹iàAà TT. 8, 706 9, 101 6, 695 
Germany 

East, "lignite 111 p 56, 917 58, 826 61, 781 

est: 
Anthracite and bituminous.............. 8, 497 8,624 5, 753 
I A ERA E 18, 693 18, 547 16,805 
Sat e EE 724 804. 2 1, 200 
Ireland- AA ⁰y y 54 37 2 44 
Italy, ahrsete nenita 28 29 
Netherlands: 

Anthracite and bituminous.................. 1, 139 1, 259 1, 302 

I Parii AAA E 86 89 69 
Poland: 

5 33% ͤ⁰y0]⅛oV. ⁵ SSS E 714 732 2770 

Lipnità.-.2:c e ue noe su eee ak 206 257 2 330 
FP EE 112 100 2 60 
a MAA O essi 285 300 330 
O A ⁰⁰⁰y 1, 427 1, 523 2 1, 320 
Enn EEN 71 77 2 65 
Switzerland 2.___ eee 110 110 110 
BR EE 9, 400 9, 400 9, 400 
United WAN ee e esas Soo ue ee , 990 2, 359 2 1, 650 
n ß 28 2 
OCA GE 112,200 | 115,300 110, 000 
Asia: 
nn AA A 25 37 211 
A ß CE du D ss 2 2,980 2, 567 2 2, 860 
Korea, Republic ol ----------------------------- 535 583 2, 455 
Fh eg 13 17 
e Suwa sus SS sZ Sk eee e 75 65 2 165 
Vietnam, Bereet 55 55 60 
do A a doge 2 3, 680 3, 320 2 5,570 
Africa: 

O S DRM 34 47 2 55 
Morocco: Southern Zone 19 21 25 
lll ³ðV³AA laa 4 25 

f 57 74 285 

Oceania: 
e 692 694 1, 668 
New , ̃ ˙ A S. l L SLO ses 18 18 217 
z 710 712 1, 685 
World ot! ERE REA 119,000 | 121,000 | 117,600 | 114,600 118, 300 


1 Includes briquets made from coal, lignite, and peat and revisions of data published previously. Data 
do i add B totals shown owing to rounding. 
2 Estimate 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 
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GENERAL SUMMARY 


EAT PRODUCTION in the United States continued to in- 
P crease in 1960 as total output reached 470,889 tons. This quan- 
tity was 12 percent more than was produced in 1959 and nearly 
four times that of 1947-49. The decrease of 8 percent in imports 
was offset by greater domestic output. More peat was available for 
consumption in 1960 than in any previous year. 

There were 114 commercial producers of peat operating in 21 
States. Michigan led with 32 operations; Ohio and Washington 
ranked next with 18 each. The leading producing States, however, 
were Michigan, Florida, and California, with 46, 8, and 7 percent, 
respectively, of the total output. 

Fourteen percent of the production was reported as moss peat; 52 
percent, reed-sedge peat; and the remainder, peat humus. Sixteen 

ercent of the total was raw, sold as excavated except for air-drying. 

ighty-four percent was processed by shredding, pulverizing, and/or 
kiln-drying. About three-eighths of the production was cultivated 
at 28 operations before it was excavated. 

Ninety-four percent of all peat sold was used for soil improvement: 
4 percent was sold for potting soils and for packing flowers; and 
the remainder was used for earthworm culture, preparing golf course 
greens, mixed fertilizers, mushroom beds, seed inoculant, and seed 
beds. No peat was sold for use as fuel or for energy purposes. 

Domestic peat was distributed in 46 States and the District of 
Columbia, and a small quantity was exported to Canada. About 


1 Supervisory commodity-indus analyst. 
3 Statistical clerk. wé 
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five-eighths of the total sales were in bulk, however, and sold chiefly 
within the State where produced. 

Total domestic production was valued at $5.1 million, about 18 
percent more than in 1959. The average unit value of all peat pro- 
duced also increased over the preceding year. 

Salient peat statistics are shown in table 1. 


TABLE 1.—Salient peat statistics 


1947-49 1957 1958 1959 1960 
(average) 

United States: 
Number of operations 45 76 81 105 115 
Production short tons 131. 782 316.217 327, 813 419, 460 470, 889 
Vll unnan harner $939, 518 | $3, 458, 459 | $3, 445, 767 | $4,372,194 | $5, 138, 331 
Average per ton. e l... . ...- $7.13 $10. 94 $10. 51 $10. 42 $10. 91 
Imports !.................. short tons.. 88, 462 246. 759 269, 096 286, 719 263, 877 
Available for consumption 2. do 220, 244 562, 976 596. 909 706. 179 734, 766 
World production do....| 50,000, 000 18 70, 600, 000 1364, 700, 000 76, 700, 000 | 75, 700, 000 


1 Compiled from records of the U.S. Department of Commerce. 
3 Production plus imports. 
3 Revised figure. 


GOVERNMENT REGULATIONS 


No national standards have been established for the various grades 
and types of peat. Marketing of peat in the United States, however, 
is regulated by trade practice rules that were established by the 
Federal Trade Commission to promote fair competitive practices 
within the peat industry in the labelin and sale of peat. In general, 
the rules forbid unfair or deceptive practices in marketing, making 
misrepresentations, and using deceptive trade or corporate names. 
They give the requirements for labeling a product “peat” and state 
the manner in which the terms “peat moss” and “moss peat” may be 
used. Peat is defined as any partly decomposed vegetable matter 
that has accumulated under water or in a water-saturated environ- 
ment. It is unlawful to designate a product “peat” unless it contains 
(5 percent peat, as defined above, on a dry-weight basis, and the re- 
mainder is composed of normally associated soil materials. A ma- 
terial labeled “moss peat” must contain at least 75 percent peat that 
was derived from sphagnum, hypnum, mnium, and/or other mosses; 
the remainder must consist of other peat or soil substances normally 
intermixed with peat in its natural state. The label “peat moss” may 
be used without these qualifications if the requirements for “peat” 
are fulfilled and the kind or kinds of peat of which the product is 
composed are conspicuously stated in immediate conjunction with the 
term “peat moss”. 

The trade-practice rules also prohibit certain discriminatory prac- 
tices in pricing, brokerage and commissions; advertising or promo- 
tional allowances; and allowances for services and facilities. To 
further protect the public and to assist consumers in using the various 
kinds of peat, the rules suggest that producers voluntarily disclose 
such properties as moisture content, acid and ash content, moisture 
holding capacity, and degree of decomposition. They also recom- 
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mend that the principal uses for which the product is suitable be 
furnished, particularly when peat is packaged. 

The Federal Supply Service, General Services Administration, in 
conjunction with the U.S. Department of Agriculture has developed 
specifications for use by government agencies that purchase peat. 
Interim Federal Specification Q-P-001660( AGR-ARS), June 20, 
1960, classifies peat and lists requirements for each type and class. 
It also supplies pertinent information on sampling, inspection, and 
testing procedures; packaging and marking requirements; and other 


related facts. 
SCOPE OF REPORT 


This 27th annual report on the peat industry is based on a survey 
that has been continuous since 1934, when the Bureau of Mines 
resumed the canvass of the industry conducted by the Federal 
Geological Survey from 1908 to 1926. No data were collected or 
published between 1926 and 1934. 

All data, except where noted, were based upon reports supplied 
voluntarily by producers. Complete coverage of the industry was 
attempted and questionnaires were mailed to all producers who had 
reported commercial production within the past 3 years. Question- 
naires were also mailed to all firms and individuals who were reported 
to be possible producers. Mailing lists are kept current by requesting 
producers to furnish names and addresses of other peat operations 
in their areas and by checking State mineral and commodity reports. 
Of the 156 questionnaires sent for 1960, 114 companies reported pro- 
duction at 115 operations; 12 were temporarily idle; 9 were aban- 
doned ; and 20 did not reply or stated that they did not produce peat. 
Of the companies that did not reply, two reported production in 1959, 
but their combined output was only a few hundred tons. No esti- 
mates of production were made for nonreporting companies. Be- 
cause of the nature of the peat industry in the United States, this 
survey may have failed to reach all producers. The authors feel, 
however, that all major and most of the smaller producers were can- 
vassed, and that the production figures include most of the peat 
produced commercially in the United States. 

Peat is classified in this report into three general types—moss peat, 
reed-sedge peat, and peat humus. Moss peat is a type which has 
been formed principally from sphagnum, hypnum, and/or other 
mosses. It is only slightly or moderately decomposed and is nor- 
mally acid in reaction. Reed-sedge peat consists chiefly of the mod- 
erately decomposed remains of swamp plants such as reeds and sedges 
and other vegetable matter that originated in a water-saturated en- 
vironment; it is slightly acid, neutral, or alkaline in reaction. Hu- 
mus is any type of peat, so decomposed that its biological identity 
is lost. Humus is sometimes called peat muck. 

The above classifications are less restrictive than those contained 
in the Federal Specifications for Peat, but the nature of the domestic 
peat industry makes it impractical to make them more limiting. In 
all instances, production and sales data by type or kind of peat have 
been shown in this report as reported by producers. A few pro- 
ducers reported output of more than one type as some deposits con- 
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tained layers of different types of peat that were excavated separately 
by controlling excavating depth. Such deposits usually contained 
reed-sedge peat that was topped with a thin layer of fibrous moss 
peat, similar to that imported from Canada and Europe. l 

Raw peat is that which had no processing other than air-drying. 
Processed peat was shredded, pulverized, and/or kiln-dried. A small 
quantity of peat was cultivated, a method of preparation In which 
the surface pend of a deposit is turned over periodically before peat 
is excavated. (Cultivation aerates peat and makes it more humified 
by exposing the undersurface.) 

Data were collected on production, sales, shipments, values, uses, 
location and size of deposits, and types of equipment used. The data 
on uses included only peat produced in the United States, as no in- 
formation was available on the ultimate uses of imported peat. No 
information was requested on stocks, as peat normally is sold as 
produced. Peat, however, usually is ud on a stockpile after it 1s 
excavated, and production is estimated from the quantities sold. The 
difference between production and sales, therefore, was the estimated 
quantity of peat that remained on stockpiles at the end of the year. 

All values for domestic peat were based upon producers’ selling 
prices at the operation, exclusive of containers. In a few instances, 
values were estimated when a producer failed to include the f.o.b. 
plant value of peat sold. 

The terms “consumption” and “distribution” are used synony- 
mously in this report as it was assumed that all peat was used in 
States where shipped by producers. All quantities, except where 
noted, are shown in short tons. 


RESERVES 


The Federal Geological Survey surveyed the peat lands of the United 
States between 1914 and 1919, and peat resources were estimated at 13.8 
billion tons of air-dried peat. ‘These reserves remain virtually intact 
as less than 0.05 percent of the total has been excavated. 

The major peat areas are in the northern and Atlantic Coast re- 
gions of the United States. A small quantity (less than 1 percent 
of the total) also occurs in the Gulf Coast area, in California, and in 
the basins of several lakes and rivers in Oregon and Washington. 
The northern region has 80 percent of the total reserves. 

Peat occurs in 30 States, but about two-thirds of the total is in 
Minnesota and Wisconsin. These States are in the northern region, 
which also includes Michigan, New York, New Jersey, parts of Ohio; 
Illinois, Indiana, Iowa, Pennsylvania, and the New England States. 
The Minnesota reserves are estimated at 6.8 billion tons, covering 
about one-tenth of the total land area. Wisconsin has about 1 mil- 
lion acres of peat land, containing 2.5 billion tons. 

The peat sonde of Minnesota and Wisconsin have been formed 
chiefly by the decomposition of reeds, sedges, and other aquatic 
plants in basins that formerly were lakes or ponds. In most areas, 
however, these filled-basin deposits are d with “built-up” peat, 
formed by the accumulation of decomposed mosses after the basin 
deposit was filled to the level of the surrounding countryside. Most 
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of these deposits have live sphagnum moss growing on the surface 
and a stratum of sphagnum moss peat under the live sphagnum. 
This stratum is quite thin, however, and except for a few areas, no 
deposits have been found where sphagnum moss peat is thick enough 
over an extended area for economic commercial production. The 
remaining peat in such bogs is chiefly reed-sedge. 

The northern peninsula of Michigan has extensive deposits of peat, 
similar to those of Minnesota and Wisconsin. Peat also occurs in 
the southern part of Michigan, but these deposits generally are much 
smaller and consist chiefly of reed-sedge peat. 

Deposits in other States of the northern region, excluding New 
England, were formed chiefly in marshes, ponds, and shallow lakes 
from reeds, sedges, marsh grasses, and other swamp plants. The 
northern parts of several States also have some built-up deposits con- 
taining an upper layer of moss peat, but in general, mosses did not 
contribute greatly to peat formation in most of the remaining States 
of the northern region. 

Peat occurs in all New England States, but four-fifths of the 
reserves in New England is in Maine. The Maine deposits are of 
two types—the filled basin, with peat similar to that found in Min- 
nesota, and the climbing bog, where = is formed predominantly 
from sphagnum moss. Climbing bog deposits are in the flat or gently 
sloping coastal and inland areas of eastern and southern Maine. This 
type of bog is common in Ireland and other E of northwestern 
Europe. Peat in these bogs is light-colored, fibrous, and relatively 
homogeneous and is similar to the moss peat imported from Canada 
and Germany. There are also large deposits in northern and western 
Maine, but many are in heavily forested swamps and are inaccessible. 
It is estimated that deposits in Maine contain 100 million tons of 
air-dried peat. 

All States along the Atlantic Coast have peat deposits, but about 
75 percent of the estimated 2.7 billion tons of this region 1s in Florida. 
Peat is found in all parts of Florida, which ranks third in total re- 
serves. The Dismal Swamp in Virginia and North Carolina is the 
second largest peat area of the Atlantic Coast region. 

Known original reserves of peat in the United States, as reported 
by the Federal Geological Survey, are shown in table 2. 
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TABLE 2.—Known original reserves of peat in the United States, estimated on 
an air-dried basis, by regions and States? 


(Thousand short tons) 


N si 
Region and State Reserves Region and State Reserves 
Northern region: Atlantic Coast region: 

IN clone Rea EMO MDC D 6, 835, 000 Virginia and North Carolina. 700, 000 
Wisconsin 2, 500, 000 Floridas 2, 000, 000 
Miene. 1, 000, 000 Other States 2. 2. 000 
1ö§%˙0i⁵ł¹D ees SSS sss 22, 000 
Jllinolg.... . ul... . SS... 10. 000 Total A EA 2, 702, 000 
Indiana EA um uu Ed QW 13, 000 
A EE 50,000 |} Other regions: 

Pennsylvania 1. 000 Gulf Coast 7. 2, 000 
New V Ork. 480. 000 California. .................-..-... 72, 000 
New Jersey........-.......---..-- 15, 000 Oregon and Washington 1, 000 

| [Mec EET NF 8 100, 000 
New Hampshire 1, 000 dE WEE 75, 000 
Vermont--....--...... ... .. .... eke 8. 000 
Massachusetts 12, 000 Total all regions 13, 827, 000 
Connecticut. 2, 000 
Rhode Island..................... 1. 000 

Total. ⁰·r z ³ 11, 050, 000 


1 Geological Survey, Coal Resources of the United States (Progress Report): Circ. 293, Oct. 1, 1953, p. 38. 
2 Includes Delaware, Maryland, South Carolina, and Georgia. 
3 Excludes Florida. 


PRODUCTION 


Production of peat continued to rise in 1960, increasing 12 percent 
over 1959; this output was nearly four times the average quantity 
produced in 1947-49, 

One hundred and fourteen producers reported commercial pro- 
duction at 115 operations—10 more than the number of active plants 
in 1959. Michigan had 32 operations and the largest production, 46 
percent of the total. This was 12 percent more than the preceding 
year although there were two less plants. Florida and California 

roduced 8 and 7 percent, respectively, of. the total, ranking next 
in output. Florida had seven operations and California had five. 

Alaska became a producing State as one producer reported output 
of several hundred tons of moss peat. Producers in Iowa and Min- 
nesota also reported output in 1960 but not in 1959. Because opera- 
ES were suspended at two plants, Maine ceased to be a producing 

tate. 

Fifty-two percent of the production was reed-sedge peat; 34 per- 
cent, humus; and 14 percent, moss peat. Sixteen percent was raw 
with no preparation other than air-drying outdoors. The remainder 
was processed by shredding, pulverizing, and/or kiln-drying. 

All peat was excavated = machinery which consisted chiefly of 
conventional types of excavating and earthmoving equipment. These 
included power shovels, draglines, bulldozers, clamshells, front-end 
loaders, dredges, trucks, and belt and bucket loaders. It was impos- 
sible to determine the quantity of peat excavated by any particular 
type of equipment because most operations have more than one type 
of equipment that can be used for excavating. 
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Peat was cultivated at 28 bogs, and 38 percent of the pn 
was prepared before excavation. It was cultivated chiefly by tractor- 
drawn disk harrows. Peat was processed by a variety of shredders, 
grinders, hammermills, and screens. A small quantity of peat was 
kiln-dried by four producers. 

Production of peat in the United States, by kinds and by States, 
is shown in tables 3 and 4. 


THOUSAND SHORT TONS 
800 


222 


Y AD DEF Z 


AVERAGE 


FIGURE 1.—Production, imports, and available supply of peat in the United States, 
1950-60. 


292 MINERALS YEARBOOK, 1960 


TABLE 3.—Peat produced in the United States, by States 


1959 1960 
State 
Number of | Short tons Value Number of | Short tons Value 
operations operations 

EOS AA A y EE 1 376 (1) 
California 5 34, 604 „533 5 33, 091 $481, 181 
Colorado EE 8 6, 674 35, 488 8 9, 37, 542 
Connecticut 4 2. 090 13, 105 2 (1) (1) 
Florida 8 3⁴, 446 158, 139 7 39, 275 162, 093 
Georgla— 2 4, 0 3 6, 73, 578 
Alg 8 1 (1) ( 2 1 (1) 
er Sl 22 c dE 4 9,117 71, 544 3 6, 179 27, 947 
eee 5 15, 393 202, 094 7 27, 290, 338 
1/44 m A ; al uu ³ 2 (1) (1) 
Maine......................-. 2 1 // ux 
Massachusetts 1 7 (1) 1 (!) t 
Michigan..................... 34 191,661 | 2, 356, 656 32 214, 402 2, 755, 245 
Minnesota. soso. oes ed T. AA VE, HEEN 5 1, 465 72, 
New Hampshire 1 25 (1) 1 23 (1) 
New Jersey 8 28, 300 277, 920 4 25, 100 191, 580 
New York.................... 8 12, 875 138, 220 8 10, 042 145, 628 
eee dd 11 5, 813 73, 270 13 6, 755 92, 
Pennsylvania................. 6 20, 048 261, 004 6 90, 837 92A, 557 
South Carolina 1 4, 194 (1) 1 (1) (1) 
Washington 10 32, 884 123, 586 13 27, 770 120, 748 
Wisconsin 1 7, 500 (1) 1 ; (1) 
Undistributed 1, 875 211, 645 |............ 23, 300 362, 653 

rr 105 419,460 | 4, 372, 194 115 470. 889 5, 138, 331 


1 Included with ““Undistributed” to avoid disclosing individual company figures. 


TABLE 4.—Peat produced in the United States in 1960, by kinds 
(Short tons) 


Total Raw Processed ! 
Kind Value 
Quantity || Quantity | Value | Quantity | Value 
Total Average 


———— c | | waar | a A rm r 


Moss 64, 634 $747, 863 $11. 57 17,827 | $185, 638 46,807 | $562, 225 
Reed-sedge. ............ 244, 483 8, 376, 763 13. 81 13, 926 135, 367 230, 557 | 3,241, 396 
Humus.-.----.---. 8 161,772 | 1,013,705 6. 27 43,459 | 188, 258 118, 313 825, 447 

Total oa cores uses 2 470,889 | 5, 138, 331 10. 91 75,212 | 509, 263 395, 677 | 4, 629, 068 


13 Comprises 388,295 short tons shredded and 7,382 short tons kiln-dried. 
2 Includes 178,379 short tons of cultivated peat. 


CONSUMPTION, USES, AND SHIPMENTS 


The decrease in imports of peat was offset by the rise in produc- 
tion; more peat was available for consumption in 1960 than in any 
previous year. 

Domestic peat was used for a variety of purposes, but 94 percent 
of the total was sold for general soil improvement. This peat was 
used chiefly by landscape contractors and gardeners as a base for 
building lawns and by homeowners for improving lawns and garden 
soils and for mulching. 

Four percent of the total sold was used for potting soils and pack- 
ing flowers. Peat for potting soils generally is mixed with sand or 
loam and packaged in small plastic bags that are marketed in most 
home and garden or variety stores. Some potting soil was prepared 
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by peat producers, but mostly it was prepared by nurseries and other 
companies that purchased peat and mixed and 1 sun it. 

Four producers sold peat for mushroom beds and four sold peat for 
use as seed inoculant. Virtually all of the peat sold for mushroom 
beds was in bulk; most all for seed inoculant was packaged. Peat for 
seed inoculant was finely ground, and it served as a culture medium 
for bacteria used to treat leguminous plants. Except for a very 
small quantity, all of this peat was kiln-dried. 

Small quantities of peat were used for earthworm culture, seed- 
beds, golf course greens, and in mixed fertilizers. No peat was sold 
for fuel or energy purposes. 

Domestic peat was sold in 46 States, the District of Columbia, and 
Canada. No shipments were reported to Hawan, Mississippi, South 
Dakota, and Vermont. Michigan consumed 16 percent of the peat 
distributed, virtually all of which was produced within the State. 
In addition to being the chief consumer, Michigan was also the leading 
distributor, shipping peat to 43 other States, the District of Colum- 
bia, and Canada. ennsylvania and Florida consumed 11 and 9 
percent, respectively, of the total peat sold. Florida retained all 
of its production and received only small shipments from four other 
States, while in contrast nearly half of the peat distributed in Penn- 
sylvania was ae se from other States. More than half of the peat 
produced in Indiana was shipped to 9 other States and the District 
of Columbia. Table 8 shows the destination of peat shipments. 

About three-eighths of the peat sold was packaged, about the same 
percentage of the total as in 1959. The quantity sold packaged, how- 
ever, was 17 percent greater than in the preceding year. Packaged 
sales have increased steadily since the introduction of synthetic films 
(chiefly polyethylene) from which inexpensive, moisture proof con- 
tainers for peat can be manufactured. Such containers have enabled 
producers to distribute peat nationally, whereas only a few years ago, 
it was uneconomical to ship peat out of the producing area. 

Producers’ sales of peat in the United States, by uses, by kinds, 
and by States, are shown in tables 5, 6, and 7, respectively. 
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TABLE 5.—Peat sold in the United States in 1960, by uses 


pn a si 
In bulk In packages Total 
Use Value Value Value 
Short Short Short SC DER 
tons tons 
Total | Aver- Total Aver- Total | Aver- 
age age age 

Soil Improvement. 249, 858 |$1, 646, 581 |$0. 59 155, 014 |$2, 450, 773 {$15.81 404, 872 |$4, 097, 354 |$10. 12 
Potting soils and pack- 

ing flowers 11, 479 85,585 | 7.46 | 5,632 85,080 | 15.11 | 17,111 170.665 | 9.97 

8 inoculant.......... (1) O ) (3) (1) (3) (3) 1, 553 107, 575 | 69. 27 

Mushroom beds 2, 712 (3) (3) 5 (2) (2) 2,717 18,872 | 6.95 
Earthworm-culture me- 

rr 8 530 (3) (3) b M (3) 535 3.776 | 7.08 

Other 3, 881 (3) (3) 1, 548 (3 y^ 3, 876 58. 268 | 15. 03 

Undistributed. .........|........ 78,159 10. 97 110, 332 | 70. 8222 4 . . 

Total 268, 460 | 1,810,325 | 6. 74 162, 204 | 2. 646, 185 | 16.31 |430, 664 | 4, 456, 510 | 10. 35 


1 Included with Other“ uses. 
2 Included with '* Undistributed” to avoid disclosing individual company figures. 
s Includes peat used in mixed fertilizer, seed beds, and on golf course greens. 


TABLE 6.—Peat sold in the United States in 1960, by kinds 


(Short tons) 
In bulk In packages Total 
Kind Value Value Value 
Quan- Quan- Quan- 
tity tity tity 
Total Aver- Total Aver- Total Aver- 
age age age 
Moss 894 | 8322. 382 | $8.29 | 22,715 | $387, 516 | $17.06 | 61,609 | $709,898 | $11.52 
Reed-sedge.....- 93, 863, 356 9.25 | 128, 277 | 2,000,789 | 15.60 | 221. 581 | 2, 844, 145 12. 93 
umuSs........- 36, 262 624, 587 4.58 | 11,212 257,880 | 23.00 | 147, 474 882, 467 5. 98 


Total. 258, 460 | 1, 810, 325 6.74 | 162, 204 | 2, 646.185 | 16.31 | 430, 664 | 4, 456, 510 10. 35 
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TABLE 7.—Peat sold in the United States, by States 


1959 
State In bulk In packages Total 
Short tons Value Short tons Value Short tons Value 
— ͤ — > — PP 
SAIT E, A PR E, A A A 
California..................... 17, 380 $188, 720 15, 845 $228, 435 93, 234 $417,155 
Colorado......o rece erre llle 6, 674 85, 488 A dE 6, 674 85, 
Connecticut 2, 065 12, 605 25 500 2, 090 13,105 
Florida. ciel ⁵³ð ͤ 8 34, 446 158.199 A EE 34, 446 158,139 
Georgia E 6 (1) (1) 4, 288 6 
Idaho... 8 (l J!; 86 (1) 1 
Illinois... -------------- 7, 706 43, 327 1,411 28, 217 9,117 71, 544 
Indiana EE 10,811 110, 454 4, 582 91,640 15, 393 202, 094 
OW EE WEE ß: A mt 8 
, AA (1) (1) (!) ty 
Massachusetts 773 JJ! EE 73 1 
Michigan..........-.......... 82, 461 465, 904 97, 408 | 1, 624, 638 179, 869 2, 090, 542 
ADO AAA VE ã y A 8 
New Hampshire.............. 25 /; Ä 25 (1) 
New Jersey 23. 835 217, 332 6, 748 85, 827 30, 583 303, 159 
New For ³ 2 10, 050 86. 000 1,516 83, 400 11, 566 119, 400 
ieee 5, 348 41, 624 450 31. 500 5. 798 73, 124 
Pennsylvania................- 22, 131 189, 048 1, 865 43, 343 23, 996 232, 391 
South Carolina 3. 470 (D 724 (1) 4,194 (1) 
Washington een 32, 884 .,.. EN 32, 884 123, 586 
AA A A 7. 500 (1) 7, 500 1) 
Undistributed. -- 4, 355 65,102 1,113 122, 490 1,180 87, 652 
Total EE 264, 423 | 1,737,389 139,187 | 2,289, 990 403, 610 4, 027, 379 
1960 
A 376 JET... dris 376 1 
Galen... .........1 18, 766 $248, 626 13, 325 $223, 475 32, 091 $472, 101 
e ; 33 —－— 9, 37, 
Connecticut 1 (D. E WE 1 
Florida u. nei co Pe Pe res 39, 275 162 093 AAA WEE 89, 275 162, 093 
e .. . ... eeben 6,519 (5) 385 (1) 6, 73, 578 
ls W (!) (1) 
Hines re 6,179 JJ VE 6,179 27, 947 
manns » (1) (1) 24, 484 , 
ÄER ee 0 2 WË, ARA Sg s: (1) (!) 
Ill.. d 
Massachusetts (1) (D... AA BEE (1) 1) 
Michlgan 66, 362 344, 344 124,727 | 1,905, 352 191, 089 2, 249. 606 
Minnesota 90 975 1. 352 68, 820 1, 442 69, 
New Ilampshire.............. 23 d E E 23 1) 
New Jersey (!) 1 (8 (1 24, 650 87, 000 
New Fork (1) 1) 1 4 6, 602 93, 271 
AA AAA 5, 762 45, 306 993 47, 542 6, 755 , 848 
Pennsylvania 22, 512 178, 148 6, 725 133, 609 29, 237 311, 757 
South Carolina (1) (1) (1) (1) (1) 
Washington 27. 344 II/ ⁰·ÜA A 1... .. . oe 27, 344 119, 460 
ß AN A 1, 529 (1) 1, 529 1) 
Undistributed...............- 65, 868 615, 875 13, 168 267, 387 23, 300 , 163 
Nell!!! 268, 460 | 1,810, 325 162,204 | 2, 646, 185 430, 664 4, 456, 510 
1 Included with Undistributed” to avoid disclosing individual company figures. 
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TABLE 8.—Destination of peat shipments * 


(Short tons) 

State 1959 1960 State 1959 1960 
Alabama 258 224 || New Hampshire 113 38 
RTE W-. Ee 376 || New Jersey. ........-.......- 22, 769 26, 563 
o AAA 1, 649 1,818 || New Mexico 11, 711 1, 204 
Arkansas 134 124 || New York. .................- 84, 700 38, 903 
California. ................... 32, 194 31, 738 || North Carolina 2, 047 5, 149 
Goes 8 3, 593 9,821 || North Dakota 32 
Connecticut.................. ; 4.0/5. O10 Su L O u uQ Sl conie 27, 395 32, 101 
Delaware 1, 856 987 || Oklahoma — . .. j , 107 
District of Columbia 2, 620 2, 846 || Oregon 230 315 
Florida, So cese ELTue 84, 867 39, 763 || Pennsylvania 89, 779 48, 741 
Sl EE 8, 403 4,173 || Rhode Island. ............... 1, 260 933 
Ee EE 600 1, 563 || South Carolina............... 2, 107 9, 885 
TUNIS ER 11, 600 9,621 || Tennessee 2, 526 3, 724 

diana- AA . . . res 7, 043 11,375 || Texas 8, 925 7, 008 
117777 8 Ose Uta gn, L. 8 43 
Kansai coos gue an spadlecós 686 674 || Yermont......... .. .. . . 2 8 
Kentucky E 8, 829 2,994 || Virginla . . 3, 206 3, 668 
Louisiana 30 96 || Washington 32, 952 27, 489 
i EEN 450 150 || West Virginia. een ,0 1, 224 
Maryland 10, 893 13, 895 || Wisconsin 7, 733 1, 301 
Massachusetts 3, 220 4,520 || Wyoming 48 53 

, lu Q uuu 74, 458 68, 049 
Minnesota--.- .. . .. . . |... . 1, 492 E 403, 420 430, 531 
Missouri 4, 363 5,150 || Exported————— 1 18 
Montana .. 194 =——am SS OE — 
Nebraska — 568 297 Grand total. ........... 403, 610 430, 664 
Nevada 379 706 


Based upon reports from producers showing destination of peat used or sold. 


VALUE AND PRICE 


Total value of production increased 18 percent over 1959, reaching 
$5.1 million. The overall unit value also increased; the increase in 
total value, however, was due chiefly to the larger output. 

The values assigned to production, as shown in table 4, were based 
upon receipts from commercial sales, f. o.b. plant, as reported by pro- 
ducers. e values for sales were also at the producing level and 
were shown as reported. 

Reed-sedge peat had the highest value; moss peat was second in 
value; and humus, third. These values are inconclusive, however, 
for the amount that a producer receives for peat depends more upon 
such factors as the location of his operation, amount of processing, 
and whether the peat was sold in bulk or packaged, than upon the 
kind of peat sold. 

The average value per ton for all peat produced in 1960 was $10.91. 
This was slightly greater than the unit value of peat sales because 
about 40,000 tons of peat with an overall larger unit value remained 
unsold. The average value of raw peat was $6.77 per ton and of 
processed peat, $11.70 per ton. The average value of all peat sold 
in bulk was $6.74 per ton and of packaged peat, $16.31 per ton. 
Peat that was sold for use as seed inoculant had the highest unit 
value, $69.27 per ton. This was specially prepared peat, virtually 
all of which was kiln-dried, with a moisture content of less than 10 
percent. 

The total value of peat imports decreased slightly because less peat 
was imported. The overall unit value of imported peat, however, 
was about 8 percent higher than in 1959. Imported peat had an 
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assigned value about 5 times greater than that shown for domestic 
peat, but the values are not comparable because they were assigned 
at different marketing levels. Values shown for domestic peat were 
at the producing level and were equivalent to the amount realized by 
producers from sales; values of imported peat were established at the 
port of embarkation and were equal to prices paid by importers, less 
transportation and miscellaneous other charges. In some instances 
however, the values assigned to foreign peat also may have included 
other nondutiable charges such as marine insurance and freight. 

It is difficult to compare foreign and domestic peat on a cost-per- 
unit basis because they are of different quality and there usually is 
a large variance in moisture content between the two types. More- 
over, domestic peat usually is sold by weight, whereas foreign peat is 
sold by volume. Although other factors are important when peat 
is used for soil improvement, two important factors relating to the 
real cost of peat are moisture and organic-matter content. These 
EEN however, are not stated on most foreign and packaged 

omestic peat. 

Retail prices for peat were comparable to those in 1959. Packaged 
domestic peat ould be purchased in the Washington, D.C., area for 
less than $2.00 per 100-pound bag. A 714-cubic-foot bale of imported 
peat could be purchased for $4.00 to $5.00. 


TABLE 9.—Average value per ton of peat produced, by kinds, and sold, by uses 


Average value per ton Average value 
produced per ton sold 
Year 
Soil im- Other 
provement uses 

$6. 33 $9.15 
8. 32 9.6 

10. 70 12. 26 

10.17 12. 76 
9. 98 


FOREIGN TRADE ° 


Imports decreased 8 percent in 1960, but the quantity imported was 
still nearly three times greater than in 1947-49. 

Canada continued to be the principal source of foreign peat, sup- 
plying 60 percent of the total imports. Canadian shipments, how- 
ever, were approximately 21,000 tons less than in the preceding year, 
a decline of 12 percent. The remainder of the imports was supplied 
by Europe, except for a small quantity from Japan and Mexico. 

West Germany el ng almost, one-third of the total imports and 
nearly four-fifths of the peat shipped to the United States from 
Europe. About 3 percent was imported from Netherlands, and an 
additional 3 percent was supplied by Poland and Danzig. Two per- 
cent of the foreign peat was shipped from Denmark, and small quan- 


3 Figures on imports compiled by Mae B. Price and Elsie D. Jackson, Division of Foreign 
activites, Bureau of Mines, from records of the Bureau of the Census, U.S. Department of 
ommerce. 
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tities were imported from 7 other European countries. Imports from 
Europe decreased about 2,100 tons, a decline of about 2 percent. 

All imported peat was moss peat and was classified by the Bureau 
of the Census into two grades: “Poultry and stable” and “Fertilizer.” 
Data were not available on end uses; generally, however, Poultry 
and stable grade is suitable for use as poultry and animal litter, 
whereas Fertilizer grade is used for various types of soil improve- 
ment. Of the imports, 97 percent was Fertilizer grade peat. This 

rade entered the United States duty free, but a duty of $0.25 per 
ong ton was levied on peat classified as Poultry and stable grade. 

Most of the peat produced in Canada was exported to the United 
States, chiefly as Fertilizer-grade peat. It was packaged chiefly in 
paper cartons with synthetic film liners or pressed into bales that are 
covered with burlap and bound with wooden slats and wire. These 
bales usually measure 12 cubic feet and weigh 100 to 150 pounds. 
Canadian peat is shipped in three grades: (1) Coarse, for use as 
stable litter; (2) medium, for poultry and small animal litter; and 
(3) fine, for soil conditioner, packing, and insulation. The largest 

uantities of the peat imported from Canada were produced in British 
Columbia and entered the United States through the Washington 
customs district. 

Peat from West Germany usually is packaged in burlap-covered 
bales and is similar in quality to that shipped from Canada. Ninety- 
six percent of the German imports was Fertilizer grade that entered 
the United States chiefly through the New York, Philadelphia, Mary- 
land, Florida, and New Orleans customs districts. 

Data on peat imports are shown in tables 10, 11, and 12. Only a 
negligible amount of peat was exported. 
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TABLE 10.—Peat moss imported for consumption in the United States, by kinds 


and by countries 


Poultry and stable Fertilizer grade Total 
grade 
Country 
Short tons | Value | Short tons Value Short tons Value 
1958 
North America: 
Canada ER 141, 651 | $7, 209, 825 147,871 | $7, 670, 422 
Mexico. A d ))) 8 9 255 
ir 222: 6. 229 460, 852 141,651 | 7, 209, 825 147, 880 7, 670. 677 
Europe: 
Belgium- Luxembourg. 30 1, 
CNM OS AA AA 5. 897 274, 897 
Germany, West. 3, 828 131, 263 96. 332 3, 439. 272 
Ireland oes cca ee EE, EE 1, 334 46, 270 
Netherland 196 7, 55! 8. 447 854. 135 
Poland and Danzig 3, 416 134. 368 
eie, ⁰⁰⁰ʒ EE 54 2. 400 
SS AAA AAN, ENEE 492 32, 559 
United Kingdom..........- 12 416 1, 048 66, 875 
A 4,036 | 139, 230 117, 050 4, 352, 276 
Asia: Japan 1, 448 123 11, 
Grand total. 83 10, 272 | 601, 530 258, 824 12, 034, 673 


North America: 


Europe: 


Europe: 
Belglum-· Luxembourg. 4æ 
Czechoslovakia 


Belgium-T.uxembourg 
Denmark 


Germany, West 


Netherlands 


Poland 


and Danzig 


Sweden 


Total 


Denma 


Norway 


Poland 


Swedon 


Total 


rk 


France. AA AAA lui 


and Danzig...-.....|------------|---------- 


1959 


——ñ— Ñ ol A E VIT 
SS | AAA eT 


Ee ——————— 
AURA: ——— TA 


32323 AA A 47 1, 410 47 1, 410 
5, 354 232, 665 5, 354 232, 665 

42 1. 634 42 1, 634 

3,025 | 107, 692 85,031 | 3. 143, 205 88, 056 3, 250, 897 

295 15, 2 8, 808 368, 347 9, 103 383, 577 


277,006 | 13, 002, 903 


8, 975, 697 
6,359 | 450, 999 171,785 | 8.975, 697 178, 144 9, 426, 696 
13, 580, 098 


1960 


8, 918, 092 157, 453 9, 272, 085 
25 915 


46 3, 390 46 3. 390 

33 II ES 43 2. 186 43 2. 186 
5, 553 256, 204 5, 553 256, 204 

83 2, 944 83 2, 944 

3,303 | 131, 836 80, 282 3. 108, 597 83, 585 8, 240, 433 

273 12. 837 27 12, 837 

150 8, 406 7,853 834. 198 8, 003 342, 004 

2 5. 649 24 5, 649 

8, 120 332, 235 8, 120 332. 235 

524 29, 400 524 29. 400 

—— r———— MC 132 5, 342 132 5, 342 
3,453 | 140.242 102,933 | 4,093, 282 106, 386 4, 233, 524 

12 2, 37 1 13 2, 491 


5,618 | 354, 908 151, 860 | 8, 918, 092 157, 478 9, 273, 000 


497, 521 13, 011, 494 13, 509, 015 


Source: Bureau of the Census. 
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TABLE 11.—Peat moss imported for consumption in the United States in 1960, 
by kinds and by customs districts 


Poultry and stable Fertilizer grade Total 
grade 
Customs districts EE AAA TNE 

Short tons | Value | Short tons Value Short tons Value 
Buffalo 8 ES 58 $2, 298 24,059 | $1,169, 893 24,117 | $1,172,191 
interest 1,701 127, 534 10, 675 726, 494 12, 376 854, 028 
Duluth and Superior........... 1,086 53, 688 1,399 71,163 2, 485 124, 851 
eee AS 52 1,680 423 324, 024 8,475 325, 704 
Galveston...................... 183 6, 242 2, 737 91, 706 à 97, 948 
G. ³ o tcs ce e 13, 522 490 13, 522 
/ -- eer 12 2,371 3 305 15 2,676 
Fed rulo us Rv Ex EC 25 915 430 23, 215 455 24,130 
Los Angeles 111 3, 840 4, 259 229, 707 4, 370 233, 547 
Maine and New Hampshire 43 1, 284 1, 445 82, 060 1. 488 83, 344 
Maryland 363 13, 080 10, 219 403, 213 10, 582 416, 293 
Massachusetts 5, 597 195, 880 5, 597 195. 880 
Michigan 856 37,473 22,457 | 1,088,673 23, 313 1, 126, 146 
Mrs ³ð 8 20 1,044 20 1,044 
lh 8 3, 954 141, 277 3, 954 141, 277 

Montana and Idaho............|.-...........|.-........ 103 7,473 103 ; 
New Orleans 956 32, 148 8,016 343, 508 8, 072 975, 656 
New Ork 1,103 54,212 36,189 | 1,503,216 97, 202 1, 557, 428 
North e AAA, EE, dE 488 19,251 19, 251 
Gres E EE 447 22, 082 447 22, 082 
Philadelphia 815 11, 208 15, 214 519, 469 15, 529 530, 677 
Puerto RiC0 AAN A 222 eke 195 6, 821 195 6, 821 
AN ARAN ð 8 15 528 15 528 
St. Lawrence. ................-.- 95 4, 750 9, 296 401, 808 9, 391 400, 564 
SAS A EE GE 1, 352 55, 068 1, 352 55, 968 
South Carolina 121 5, 625 906 31, 473 1, 027 37, 098 
Vermonant:. 131 4, 991 16, 458 715, 487 16, 589 720, 478 
Vir gina 11 340 3, 418 140, 442 143, 782 
Washington 1,756 | 130, 836 „406 | 4, 675, 155 68, 162 4, 805, 991 
l ³⁰oↄ³ h ⁰ IAN 1 , 637 124 , 637 
kd A . ÀÀ 9, 083 497, 521 204, 794 | 13,011, 494 203,877 13, 509, 015 


. Bource: Bureau of the Census. 
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TABLE 12.—Peat moss imported from Canada and West Germany in 1960, by 
kinds and by customs districts 


Canada West Germany 
Poultry and Fertilizer grade Poultry and Fertilizer grade 
Customs districts stable grade stable grade 
Short | Value Short Value Short | Value Short | Value 
tons tons tons tons 
Buffalo 58 $2, 298 24,039 | $1, 169, 333 5 20 $560 
Dakota 1,701 | 127, 534 10, 675 l!!! 8 
Duluth and Superior. 1,086 53, 688 1, 399 r d EG 
MIO APA A V] A EE 52 $1, 680 8, 012 308, 890 
E, E A EE GE 183 6,242 | 2,333 76, 096 
% ĩ˙ sum E A A E E EE 12, 533 
EEN AAA A 8 8 3% A A 8 
Sl AAA A A E EM A EE 114 3, 335 
TOS Angeles AAA A A 111 3,840 | 2,724 134, 106 
Maine and New Hamp- 

0 L 284 1, 410 80,860 |........]....-.-..- 35 1, 200 
Ml EE EE S 352 12, 583 8, 847 329, 490 
nere ß. ß AA E usu 2, 594 85, 515 
Michigan............... 138 29, 926 22,009 | 1,066, 752 118 7, 547 21, 921 
Re Te EE A A O E AA 8 20 1,044 
Ml E E E A luz EE 8, 854 138, 411 
Montana and Idaho.....|........]........-. 103 r o 
New Orleans 4 4 4 A 956 32,148 | 6, 560 276, 743 
Nh EE, GE 12 977 964 46,303 | 29,313 | 1,170, 433 
North RTR AAA, E A D E EEN 418 „076 
hh A ⁰ d mr... AA FFF 421 20, 445 
Pieps y WE 815 11,208 | 8,868 308, 816 
Puerto S CE a PES E, d y A We 195 6, 821 
BADING NN ck wa A ES. EIN DEE KEE, EE Ee 15 628 
St. Lawrence 80 3, 436 9, 296 401, 808 15 /// 
h A 1. 243 49, 088 
South Carolina |... . .... |... ... . . . |... . |e eee 121 5, 625 6 31, 473 
Vermont 131 4, 991 16, 458 /// A A 

! CA ²³⁰ A yy 88 116 3,340 | 2,892 113, 260 
Washington 1,756 | 130, 836 66,332 | 4,670,803 |........|.......... 1 
Wisconsin 4 EN y AAA A 8 
Total. 5,593 | 353,993 | 151,860 | 8,918,092 | 3,303 | 131,836 | 80,282 | 3, 108, 597 
Source: Bureau of the Census. 


Recent research * at the University of Minnesota has shown that 
mixtures of peat and sodium hydroxide can function effectively as 
binders for making pellets from magnetic taconite concentrate. In 
a normal pelletizing process, taconite ore is crushed and the finely 
divided iron ore is separated from ore slurry, mixed with a binder, 
and rolled into marble-sized balls in a rotary drum. A binder is 
required to hold the ore particles together and to prevent the pellets 
from crumbling during processing; the most satisfactory binders 
are bentonite and gelatinized starch. l 

In the tests, several types of Minnesota peat were mixed with sodium 
hydroxide and added in varying proportions to fine ore concentrates. 
Results showed that these additions increased the crushing strength 
of dry pellets to 16 pounds per square inch, about 60 percent greater 
than the minimum satisfactory strength of 10 pounds. Additions 
of about 12 pounds of peat and 1 pound of sodium hydroxide per ton 
of concentrate made pellets with the greatest strength. Mixtures of 


4 Piret, E. L., White, R. G., Walther, H. C., Jr., and Madden, A. J., Jr., Pelletizing 
Magnetic Taconite Concentrate: Ind. Eng. Chem. vol. 53, No. 3, March 1961, pp. 215-216. 
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herbaceous and sphagnum peats were used for the tests, and the 
experiments suggest that the humic acids constituent of peat play a 
major role in its binding properties, as mixtures with the higher 
content of humic acids produced the strongest pellets. Peat with a 
relatively low humic acids content, however, also produced pellets 
with crushing strengths above the minimum required. Sodium 
hydroxide was added to dissolve the humic acids in peat, but a dry 
alkali such as sodium carbonate can be mixed with peat to provide 
a dry, powdered binder. About 215 times as much sodium carbonate 
as sodium hydroxide is required for comparable and acceptable dry 
strengths. This research did not reveal any economic data on peat- 
alkali binders; but if they can compete with present binding agents 
for taconite pellets, the iron-ore industry, which produced more than 
10 million tons of pellets in 1960, offers a potential industrial market 
for peat produced in the United States. 

As mentioned in previous reports, a number of foreign countries 
have developed industrial uses for peat, particularly as fuel for elec- 
tric power generation. In the United States, however, virtually all 
interest in peat was centered in agricultural and horticultural uses. 


WORLD REVIEW 


World peat production in 1960 was estimated at 75.7 million tons. 
Ninety-nine percent of the total was produced in Europe; the re- 
mainder (less than 1 million tons), in Canada, Israel, Japan, Korea, 
and the United States. 

The U.S.S.R. was the largest producer, with production estimated 
at 66.1 million tons, about 87 percent of the world output. This 
quantity represented peat used for fuel only and did not include peat 
used for agricultural purposes. 

Large quantities of peat are used in agriculture and as litter mate- 
rial in the Soviet Union. Data on production in 1960 are not avail- 
able, but previously published data 5 revealed that 57.6 million tons 
of agricultural peat was produced in 1958. Plans call for production 
of 158 million tons for agricultural purposes by 1965. 

The Soviet Union has extensive peat reserves (estimated at 174 
billion tons of air-dried peat, about 60 percent of the world total),* 
and peat has been used for many years in certain areas as a source 
of energy. Peat is used chiefly as fuel in power stations and other 
industrial plants, and some is converted into briquets for domestic 
fuel. The current total installed capacity of peat-fired power sta- 
tions is nearly 2,000 megawatts.” It was reported? that in 1957 
electric powerplants consumed 24 million tons of fuel peat, 40 percent 
of the total fuel peat produced. One large power station operating 
solely on peat produced 1 kw.-hr. of electricity for each 314 pounds 


5 Antonov, V. Ta., and Others. Obshchiy Kurs Tekhnolog11 Torfodobyvanira (A General 
Course in the Technology of Peat Production) : Gosenergoizdat, Moscow : 1959. p. 300. 
Torfyanaya Promyshlennost, Za Dal'neyslily Progress Torfyanoy Promyshlennosti (For 
Further Progress in the Peat Industry): Gorenergoizdat, Moscow, Jannary 1959. n. 4. 
€ Bansin, A. F.. and Others, 40 Let Torfranoy Promyshlennost! SSSR (Forty Years of 
the USSR Peat Industry): Gosenergotzdnt. Moscow, 1957, p. 15. 
1 Jour. Inst. Fuel, Fuel Technology In the U.S.S.R.: vol. 84. No. 242, March 1961, p. 95. 
8 Strukov, B. I. K 41-Y Godovshchine Velikoy Oktynbr'skoy Sotsialisticheskoy Revo- 
Ixutsil (The Peat Industry on the 41st Anniversary of the October Socialist Revolution): 
orfyanaya Promyshlennost’, Gosenergoizdat, Moscow, No. 7, 1958, pp. 1-4. 
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of peat burned. It is estimated that one-third of the fuel peat cur- 
rently is used in industrial plants other than powerplants, about 
10 percent in gas-generator plants, and about 5 percent for producing 
briquets. Projected production of peat briquets® for 1965 is 4.3 
million tons. 

Ireland ranked second in production with 4.6 million tons, 6 percent 
of the world total. With only meager reserves of other fuels, Ireland 
has relied on peat for centuries for domestic fuel and for many years 
imported e * the fuel required by industrial plants, particularly 
electric powerplants. Many electric powerplants in Ireland now use 
peat, however, and in 1958, seven peat-fired power stations generated 
more than one-third of the country’s electric power output. One 
plant at Ferbane has a capacity of 60 megawatts and is equipped 
with three 20,000-kw. steam turbo-alternators, capable of producing 
240 million units of electricity per year. In addition to the peat 
used for power generation, substantial quantities of milled peat are 
briquetted for residential and industrial heating. 

West Germany produced 1.9 million tons of peat, of which slightly 
more than half was used for fuel. Germany used some peat for elec- 
tric-power generation and substantial quantities for domestic heating, 
but 880 thousand tons was produced for agricultural and farm use. 
p 10 percent of the agricultural peat was exported to the United 
States. 

East Germany, Netherlands, United States, Sweden, Denmark, and 
Canada ranked next in production, but their combined output was 
only 3 percent of the total. Nine other countries produced peat but 
their total output was less than 2 percent of the total. The United 
States produced 0.6 percent of the total peat and ranked sixth in 
world production. 

Wo ld production of peat, by countries, is shown in table 13. 


9 Antonov, V. Ya., and Others, Obshehiy Kurs T Torfodobyvaniya (A General 
Course in the Technology of Peat Production): Gosenergoizdat, Moscow, 1959, pp. 11-12. 
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TABLE 13.— World production of peat, by countries! 


(Thousand short tons) 
Country 1956 1957 1958 1959 1960 
Austria, Mel? EE 45 40 45 40 40 
Canada, agricultural use 329 e 128 138 150 184 183 
PT ĩ˙nm ³˙ä¹D A. 8 778 809 424 463 187 
Finland: 
edades Uso inicias 3 2 26 
JJ — N —À— 180 197 162 160 2165 
Agricultural DER 45 2 45 2 22 36 2 39 
et ME 6 26 23 6 36 
Germany 
77 EE 550 550 550 550 550 
es 
Agricultural use............--.---------.--.- 659 780 819 931 2 880 
F...... 8 1, 005 808 649 972 3 990 
HuUnpary AA ——————— 65 65 65 65 65 
Ireland: 
Agricultural use 9 10 
Gls E 4, 006 4, 375 2, 491 4, 805 2 4, 630 
Israel, agricultural TEE 42 22 3 28 3 44 3 50 
J apan 2 See Ee 75 80 80 80 80 
Korea, Republic of 288 269 141 2140 3140 
Netherlands 2222222222222 500 500 500 500 500 
Norway: 
Agricultural ses 29 28 2 33 2 33 2 33 
y A O do E UE 263 2 260 64 66 2 66 
Pd. ⁰ us k eee 729 400 137 2140 3140 
Sweden: 
aoe %)., 82 80 69 2 70 3 70 
eege 275 314 281 2 275 3 275 
U.S.S.R. eege PE 49, 400 60, 500 57, 600 66, 700 $ 66,100 
United States, agricultural use 292 316 328 419 471 
World ot!!! 59, 500 70, 600 64, 700 76, 700 75, 700 


: cue reasons of data published previously. Data do not add to totals shown because of rounding. 
stimate 

3 In addition, Canada produced a negligible quantity of peat fuel. 

$ Iceland, Italy, and Spain produced a negligible quantity of peat fuel. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 
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GENERAL SUMMARY 


RODUCTION of carbon black in the United States increased 4 
percent in 1960. Furnace blacks increased to 86 percent of the 
national total, whereas channel blacks declined to 14 percent. 

Larger output was reported in all producing States, except Arkansas, 
Oklahoma, and California. Total domestic sales, however, declined 
X percent, and stocks increased 74 million pounds during the year. 

Exports increased 6 E Sales to the rubber — which 
purchased 95 percent of the domestically consumed carbon black, de- 
clined 7 percent in 1960 and supplied most of the decline in total 
consumption. Sales to the other major consumers also declined, but 
sales to the ink industry increased 1 percent. 


TABLE 1.—Salient statistics of carbon black produced from natural gas and 
liquid hydrocarbons in the United States 


(Thousand pounds) 
1956 1957 1958 1959 1960 
Production: 
Channel process 363, 672 357, 557 324, 743 321, 030 292, 422 
Furnace processes 1, 476,296 | 1,440,868 | 1,319,862 | 1,646, 497 | 1, 761, 305 
Mr. ³ AAA 1. 839, 968 | 1, 798, 425 _ 1,644, 605 | 1,967, 527 | 2, 053, 727 
Shipments: 
Domestic sales 1, 303,029 | 1,331,366 | 1,250,937 | 1,532,249 | 1, 429, 618 
d ER 425, 328 459, 671 440, 542 513, 143 543, 032 
e 1,728,357 1,791,037 | 1,691,479 | 2,045,392 | 1, 972, 650 
ILLUM ee 961 5, 563 1, 602 4, 165 6, 978 
Stocks of producers, Dec. 31................. 347, 574 349, 399 300, 923 218, 893 292, 992 
VALUE 
Production thousand dollars 120, 252 127, 979 115, 042 137, 983 150. 74 
Average per pound ee e cents 6. 53 7.12 7.00 7.01 7.34 


1 Commodity-industry analyst. 
2 Statistical assistant. 
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SCOPE OF REPORT 


Carbon black is a very pure grade of quasi-graphitic carbon, with 
particle diameters ranging from 50 to 5,000 angstrom units. 

Annual reports were submitted to the Bureau of Mines by operators 
of all commercial plants in the United States. 

Monthly figures are based on reports prepared by the National Gas 
Products Association and are adjusted to agree with the annual re- 
ports received by the Bureau of Mines. e 

Import and export data are compiled by the Bureau of the Census, 
U.S. Department of Commerce. 

Statistics are obtained on both furnace and channel blacks. Furnace 
blacks are reported in eight grades: Semireinforcing Furnace (SRF), 
High-Modulus Furnace (HMF), General-Purpose Furnace (GPF), 
Fast-Extrusion Furnace (FEF), High-Abrasion Furnace (HAF), 
Superabrasion Furnace (SAF), Intermediate-Abrasion Furnace 
(ISAF), and Thermal. Production and uses of the various grades 
are described in Minerals Yearbook, 1948 and 1949. 


PRODUCTION 


Number and Capacity of Plants.—Total capacity at operating carbon- 
black plants in 1960, including channel- and furnace-black plants, 
increased to 6,433,100 pounds per day or 672,800 pounds per day more 
than in 1959. The number of furnace-black plants operating in 1960 
increased by 1 to 27 plants, and total daily capacity to 5,654,800 
pounds, compared with 4,760,000 pounds in 1959. The number of 
channel-black plants operating in 1960 remained at 15, but total daily 
tom d declined to 788,300 pounds, from 1 million pounds in 1959. 
indicating a decrease in capacity at existing plants. 

Method and Yield.—Output of carbon black in the major producing 
States of Texas and Louisiana increased 5 percent and 6 percent, re- 
spectively, in 1960, whereas the combined production from the other 

tates declined 2 percent. With the addition of a new plant in Texas 
in 1960, the total number of producing plants was increased to 42. 
Production of furnace black increased 7 percent, and channel black 
output declined 9 percent, resulting in an overall increase of 4 per- 
cent in 1960. In 1960, 151,198 million cubic feet of natural gas was 
consumed to produce 292,422 thousand pounds of channel black—a 
yield of 1.93 pounds per thousand cubic feet. Furnace-black plants 
consumed as feed 46,430 million cubic feet of natural gas, producing 
345,862 thousand pounds of furnace black, a yield of 7.45 pounds per 
thousand cubic feet. In addition, 313,020 thousand gallons of hydro- 
carbon liquid feed was consumed to produce 1,415,443 thousand pounds 
of furnace black, a yield of 4.52 pounds per gallon, compared with 
4.22 pounds in 1959. 
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TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, by States and districts 


(Thousand pounds) 
Change 

State and district 1956 1957 1958 1959 1960 from 1959 

(percent) 
Louisiana 537, 723 533, 847 502, 742 599, 523 1 631, 488 +-5 
Texas: SE eee 
Panhandle district 574, 234 544, 068 474, 564 572, 157 561, 119 —2 
Rest of State.......-..-... 414, 795 415, 455 369, 831 450, 639 1 623, 737 +16 
Total Texas 989, 029 959, 523 844,395 | 1,022,796 | 1,084,856 +6 
Other States 313, 216 305, 055 297, 468 845, 208 837, 383 —2 
Grand total............. 1,839,908 | 1,798,425 | 1,644,605 | 1,967,527 | 2,053, 727 +4 


du e amount of channel black produced in Louisiana included in “Texas: Rest of State” to avoid 
osure. 
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TABLE 3.—Carbon black produced in the United States, 1960, by States and 
districts, and natural gas and liquid hydrocarbons used in its manufacture 
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Production 
Furnace black Channel black 
Pro- 
ducers | Num- 
State or district report- | ber of Value at plant Value at plant 
ing! | plants 
Thou- Thou- 
sand Total sand Total | Cents 
pounds (thou- pounds | (thou- per 
sand sand | pound 
dollars) dollars) 
Loulsiana...................- 6 9 631,488 | 42,203 (2) (2) (2) 
Texas: 
Panhandle district 7 12 482, 738 | 33, 234 78,381 | 11, 146 14, 22 
Rest of State 6 12 396, 231 28, 718 2 127, 506 | 11, 060 2 8.67 
Total Texas 8 24 878,969 | 61,952 2 205,887 | 222,206 | 210.79 
RE | 
I 
California... 8 1 1 227,001 | 15,831 | 6.97 |..........|.-.-..-.-]|----.--- 
Rans ass 2 2 
New Mexico 3 4 23, 847 1, 168 86, 535 7, 354 8. 50 
— Y j. — I I i Ee egent 
Grand total: 
190 ⁰ 11 42 | 1,761,305 | 121, 214 292,422 | 29, 560 10. 11 
1009. esse see eee 11 41 | 1,646, 497 | 108, 374 321, 030 29, 550 9. 20 
Natural gas used Liquid hydrocarbons used 
Average yield 3 
(pounds per M Value Value 
cubic feet) Aver- 
State or district Million Thou- age | 
cubic sand yield 
feet Total |Average| gallons |(pounds| Total |Average 
Fur- | Chan- | (thou- | (cents per (thou- | (cents 
nace nel sand | per M gallon) | sand per 
dollars)) cubic dollars)| gallon) 
feet) 
Louisiana 21, 786 7. 56 0.36 | 2, 454 11.26 | 93,024 5.031 7,042 7. 59 
Texas: 
Panhandle district...| 56, 990 7. 48 1.79 6, 033 10. 59 97, 015 3. 96 6, 295 6. 49 
Rest of State. 66, 572 0. 63 2.08 | 6,626 9.95 | 82,644 4.75 | 6,343 7. 68 
Total Texas.......| 123, 562 12,659 | 10.25 | 179,659 | 4.32 | 12,638 7.03 
50 j VTV 8 
lh ⁵ðA. ⅛ y ͤ- d A. VEER 
z 40, 337 4.23 | 2,374 5.89 
UU ss ) 4,080 | 13.83 |........ 856 | 20. 98 
New Mexico 48,200 | 10. 50 1.88 | 3,884 8:00 A ß AA 
A e ᷑— T— — — Eegen — 
Grand total: 
1960 197, 628 7. 45 1.93 19, 853 10.05 | 313, 020 4.52 | 22,054 7.05 
198899 eege 214, 612 8.01 1.93 | 19,712 9.19 , 63 4.22 | 20,048 6.74 


1 Detail will not add to totals because some producers operated in more than 1 area. 
2 Included with “ Texas: Rest of State” to avoid disclosure, 


3 Partly estimated. 
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TABLE 4.—Production and shipments of carbon black in the United States in 
1960, by months and grades 


(Thousand pounds) 


PRODUCTION ! 


Furnace 
AE ͤ KK Kei 
Month nel Total 
SRF3|HMF?*|GPF 4FEF SHAF 6 SAF? |ISAF 8 SM Total 
ma 

January 27, 2260 6, 622] 9, 490] 21, 440| 49,846| ...... 24, 7180 14, 742 154,084! 25, 595| 179, 679 
February 25, 756] 5, 898] 9, 752 22, 5880 43, 864| 1, 5620 25,257) 12,435) 147, 112] 23, 509] 170, 621 
March............ ,154| 5, 757 9,862) 23,412| 44,514| 1,793| 30,084| 14, 687 158, 263) 25,105| 183, 368 
April 30, 274 6, 860 10, 452| 20, 440 43, 096] 2, 861 29, 690 13, 478} 157,151] 25,160) 182, 311 
Mac 30, 479} 7,336} 10, 743] 22, 928| 52, 649 360| 26, 271 13, 334] 164, 100] 25, 1111 189, 211 
June.............| 27, 267 6, 865 10, 825 20,815} 44, 743] 2, 068] 25, 584| 12,002} 150, 169 23, 648] 173, 817 
JUV AAA 28, 973| 5. 473 11, 349 20, 440| 44, 742 913} 25, 386| 11,478] 148, 754| 23, 934 172, 688 
August 26, 889} 6, 082 11, 3180 20, 434| 41, 127] 1,630) 28, 868] 11, 235] 147, 583| 23, 999| 171, 582 
September 23, 934| 7, 221] 8, 910] 16, 581 37, 841 5520 27, 7100 10,571] 133, 320 24,064) 157, 384 
October..........| 24, 724] 3,723] 10, 7360 17, 014 37, 464] 1, 174] 23, 597| 11,619] 130, 051 24,659] 154, 710 
November 23, 830] 5, 192] 10, 683| 14,086] 41, 554| 1, 663] 22, 319] 11, 767 131,094) 23, 566 ; 
December 24, 264] 3, 459 11, 844 16, 768] 45, 434| 1, 1620 24, 641| 12, 052] 139, 624| 24, 072] 163, 696 

Total... . 321, 770| 70, 488/125, 964/236, 94615206, 874! 15, 788 Ln 125/149, 40011, 761, 305292, 422|2, 053, 727 

SHIPMENTS (INCLUDING EXPORTS) ? 

January 25, 468 5, 466] 8, 226 21,178] 45, 478 982) 22, 693] 19, 370 148, 861 40 189, 851 
February. 25, 8 6, 699] 9, 070] 21,158] 42, 579| 1, 181] 26, 881] 9, 142, 549| 15, 543| 158. 092 

o eonna 29, 542] 6,678| 9, 594 22, ; ,763| 27, 835| 14,098} 156,313] 23, 772| 180,085 
April............. 28, 332] 6,893} 11,592| 19, 566| 45, 430 1 25, 7160 12,129] 151, 512| 26,767) 178, 279 
May 26, O21] 5, 6580 11, 100] 17, 695] 39. 798 2, 2130 25, 641| 12, 530 140, 6560 22, 594| 163, 250 
ese 24, 093] 5, 201 10, 361 20, 729 43,726] 1, 790 27, 11, 474] 144, 801 20, 899] 165, 700 
E AMA 24,578} 4,808| 9,539| 17, 403| 35, 328] 2,141| 26,249 9, 129, 850] 20, 349| 150,199 
August 25, 571] 65, 482 10,908} 18, 220| 46,823} 1, 063] 23, 181] 12, 2980 142, 6460 24, 774] 167, 420 
September 24, 890] 4, 492 10, 573| 19, 745| 37, 776 7| 24, 734 12,348] 135, 425 24,181} 159, 606 
October..........| 23,226| 3, 779 10, 194| 20, 240| 37,875} 1, 9480 25,998] 12, 242] 135, 502 21, 885| 157, 387 
No vember. 24, 470 4, 432 11, 456| 16, 715} 43, 084 1,135] 24, 677 11, 771] 137, 740] 26, 131 163, 871 
December 21, 271] 3, 607 10, 5560 16, 5100 38, 910] 1, 150] 23, 062] 9,946} 125, 012] 20, 876] 145, 888 

Total 303, 285| 63, 1950122, 2691231, 939/500, 830| 18, 087 304, 0941147, 16811, 690, 867288, 7611, 979, 628 


1 Compiled from reports of the National Gas Products Association and of producing companies not in- 
cluded in association figures. Figures adjusted to agree with annual reports of individual producers, 

3 Semireinforcing Furnace. 

3 High-Modulus Furnace. 

* General-Purpose Furnace. 

s Fast-Extrusion Furnace. 

6 High-Abrasion Furnace. 

7 Superabrasion Furnace. 

8 Intermediate-Abrasion Furnace. 

* Includes losses. 


TABLE 5.—Natural gas and liquid hydrocarbons used in manufacturing carbon 
black in the United States and average yield 


1956 1957 1958 1959 1960 
Natural gas used................- million cubic feet.] 242,598 | 233,788 | 211,048 | 214, 612 197, 628 
Average yield of carbon black per thousand cubic 
Ir 86 pounds. 3. 56 3. 40 3. 32 3. 31 3. 23 
Average value of natural gas used per thousand 
AAA Seet cents 7. 68 8. 26 8. 44 9.19 10. 05 
Liquid hydrocarbons used........ thousand gallons..| 242,406 | 240,413 | 231,057 | 297, 639 313, 020 
Average yield of carbon black per gallon 
pounds 4. 03 4. 18 4. 09 4.22 4. 52 
Average value of liquid hydrocarbons used per 
e ß us cents 6. 79 7. 36 6. 79 6. 74 7. 05 
Number of producers reporting._.........-..--...--- 11 12 11 11 11 


Number of plants.... ; 42 42 41 41 42 
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TABLE 6.—Number and capacity of carbon-black plants operated in the 
United States 


Number of plants Total daily capacity 
(pounds) 


State or district County or Parish 1959 
Carson 11 
Texas: GIBy. cee 
Panhandle district - Hutchinson 
Moore 4 ere 
Wheeler 4 . 
Total Panhandle district. 
Aransas 
Brazoria..........] 1. 
De Ge D DEE 
Nd EE — E PRE 
Gaines 1 
Rest of State arriss 4 . 
Howard...........|.-.---- 
Montgomery 
heat Se A A, PE 
a RI A 
Winkler...........| 1.2 
Total rest of State. 1, 335, 000 | 1, 627, 300 
Total Teras 11 12] 11 13] 2,995000 | 3, 453, 800 
Avoyelles . 1.1 
Louisi ein Kee: Ad 
O ee vangeline........].......] 14. 
Ohi ee, ke 1, 696, 300 | 1, 795, 300 
Richland.......... ¡E A ^ Isis 
St. Mary | 3]|....... 8 
Total Louisiana..........|...................-. 1 8| 1,696,300 | 1, 795, 300 
California.....--.-.---------..- ë tra Cost Bol I 
Olla. S Lu ee ontra Costa 122 
Kansas Grant . 2 -- 2 787, 000 842, 000 
Oklahoma....................-- / ³»⁰0»A m l L SE 1 
New Mexico Lea 3 1 332. 000 332, 000 
Total United States......|..................-. 15 27 | 5,760,300 | 6, 433, 100 


CONSUMPTION AND USES 


Domestic sales of carbon black declined 7 percent in 1960. Average 
loading of carbon black in virgin rubber, which includes both natural 
and synthetic rubber, decreased from 878 pounds per long ton in 1959 
to 857 pounds in 1960. The demand for carbon black for use in ink 
increased 1 percent in 1960; demand for paint and miscellaneous uses 
declined 11 percent and 17 percent, respectively. Steel and chemical 
plants consumed much of the carbon black reported in the miscella- 
Ce UE although actual consumption for these uses cannot be 

sclosed. 
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TABLE 7.—Carbon black producers of the United States, as of Dec. 31, 1960 


State and company County or parish Nearest town Process 
Arkansas: Columbian Carbon Co- Unlon ee El Dorado........| Furnace. 
E Shell Chemical Co Contra Costa...... Pittsburg......... Do. 
as: 
Columbian Carbon Co........................ E zo 22 ss: Hickok............ Do. 
United Carbon Co., Ine 4 P Ryus.............. Do. 
Louisiana: 
Gabe Evangeline. Ville Platte....... Do. 
St. Mary. Franklin Do. 
Carbon Blacks, Ine. Richland........... Rayville.......... Channel, 
Columbian Carbon CO Avoyelles Eola.............. Furnace. 
Ouachita.......... Hancock.........- Do. 
t. Mary. Franklin. .. Do 
Continental Carbon Coo Caleasieu......... Westlake Do. 
Thermatomic Carbon Co Ouachita Monroe Do. 
United Carbon Co., Ine St. Mary. Franklin.......... Do. 
New Mexico: 
Columbian Carbon CO ET E Eunice. Ohannel, 
Continental Carbon Co.......................|----- ͤ» Ver OO EE Do. 
EE do.............].-...d0.............| Furnace. 
United Carbon Co., Ine . 69³öĩ⁊  Lssssa 4 ON Channel. 
5 Continental Carbon CO. ¿€ AP Ponca City Furnace. 
exas: 
Cabot C errr,,t, dd Carson Skellytown Channel. 
Gray, Pampa Furnace. 
Doward Big Springs........ 
Winkler Kermit Channel 
Coltexo Gor‚dd 8 Gray osc cress ose Lefors............- Do. 
Columbian Carbon Co.......................- Brazor ia Sween yy Do. 
Gnines............ Beagravee Do. 
Gray. Lefor s Do. 
Bee A ³ĩoOA |, BESSE Do. 
Montgomery Conroe. Furnace. 
PTT Seagraves........- Do. 
Continental Carbon Co....................... Moore............| Sunray...........- Do. 
J. M. Huber COrp. Harris............| Baytown.......... Do. 
Hutchinson Borger Do. 
as do.............|.-..-d0.............| Channel. 
Phillips Chemical Co- 5 %% 8 a (e 8 Furnace. 
en (QO AE DEES, SEENEN Do. 
SE WEE, 0 0. 
Orange. Orange Do. 
Sid Richardson Carbon Coo Ector -aaae Odessa............ Channel. 
United Carbon Co., Inc Aransas........... Aransas Pass...... Do. 
SC e GE, 00 A race. 
Brooks............ Falfurrias........- Channel, 
Wheeler. . Shamrock......... urnace. 


TABLE 8.—Sales of carbon black for domestic consumption in the United States, 


by uses | 
(Thousand pounds) 
Change 

Use 1956 1957 1958 1959 1960 from 1959 

(percent) 
Rubber e» e———————— M an me 1, 244, 651 1, 271, 562 1, 192, 162 1, 463, 239 1, 462, 912 —7 
Ea SEIEN oe one ose eu ouase 42, 047 43,1 40, 645 47, 366 47, 980 +1 
Pain EE 13, 231 11, 951 10, 997 13, 828 12, 270 —11 
Miscellaneous 3, 100 4, 700 7, 133 7, 816 6, 456 —17 
Poll. 1,303,029 | 1,331,366 | 1,250,937 | 1,532,249 | 1, 429, 618 —7 


Total stocks of carbon black increased 74 million pounds in 1960. 
Stocks of furnace black rose 70 million pounds, and stocks of channel 
black increased 4 million pounds. Advances occurred in stocks of all 
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grades of furnace black, but stocks of superabrasion furnace black 
declined. 

VALUE 


The Oil, Paint and Drug Reporter, on February 8, 1960, reported 
that prices of carbon black in carload lots increased 0.75 cent per 
— for ordinary rubber grades. Fast extrusion grades also rose 
2.00 cents per pound on October 17, 1960. The average value of fur- 
nace black increased from 6.58 cents per pound in 1959 to 6.88 cents 
in 1960, and channel black rose from 9.20 cents per pound to 10.11 
cents per pound in 1960. Value of natural gas used as raw material 
increased from 9.19 cents per thousand cubic feet in 1959 to 10.05 
cents in 1960. Value of liquid hydrocarbon used as feed rose 0.31 cent 
per gallon over 1959. 


TABLE 9.—Producers stocks of channel- and furnace-type blacks in the 
United States, Dec. 31, 1956-60 


(Thousand pounds) 


Furnace 
Year | d ĩ — 1k Chan- Total 


SRF ! | HMF !| GPF!| FEF ! | HAF !| SAF 1 | ISAF 1 Thermal] Total 


A EH ELE Š E EA E eund d 


1956. ...| 78, 552 | 16, 500 |........ 35, 374 | 69 
1957 .. 75,282 | 12,336 (8) 35, 135 | 60 
1957 6... 75,282 | 10,704 | 1,632 | 35,135 | 60 
1958....| 40,391 | 6,351 | 8,867 | 26,526 | 53,007 | 7. 00, 923 
1959....| 24,917 | 4,757 | 4,132 | 18,413 | 40,281 | 6,786 | 29.044 | 20,800 | 149,130 | 69, 763 | 218, 893 
1960....| 43,402 | 12,050 | 7,827 | 23,420 | 66,325 | 4,437 | 39,075 | 23,032 | 219, 568 | 73, 424 | 202, 992 


2 56, 118 | 328,270 | 267,383 | 82,016 | 349, 399 


SS 


1 For explanation, see footnotes to table 4. 

2 SAF included in ISA F. 

3 Includes a small quantity of other furnace grades before 1957. 
4 Old basis, for comparison with previous years. 

$ Included in HMF. 

6 New basis, for comparison with 1958. 


TABLE 10.—Prices of carbon black in carlots, f.o.b. plant, 1956-60 


(Cents per pound) 
Channel blacks Furnace blacks 
Semi- High- Fast- High- 
Date Ordinary rubber grades !| reinforcing | modulus | extrusion | abrasion 
ades ades ades ades 
SRF) (HM) (FEF) (HAF) 
Bags Bulk Bags Bags Bags Bags 
Jan. 1, 1958. 7.40 7. 00 4. 50 5. 50 6. 00 7. 90 
Jan. 1, 1057... essence 7.40 7.00 4. 50 5. 50 6.00 7. 90 
Dec. 9, 195722 7. 75 7. 25 5. 75 6. 25 6. 75 7. 75 
Dec. 29, 1958. 7. 75 7. 25 5. 75 6. 25 6. 75 7. 75 
Dec. 28, 195922 7. 75 7. 25 5. 75 6. 25 6. 75 7. 75 
Feb. 8, 196022 8. 50 8. 00 5. 75 6. 25 6. 75 7. 75 
Oct. 17, 19602 8. 50 8. 00 5. 75 6. 25 8. 75 7. 75 


1 Chiefly Easy- Processing (EPC) and Medium. Processing (MPC), but also includes Hard-Processing 
(HPC) and Conductive (CO) channel blacks. 


Source: Oil, Paint and Drug Reporter. 
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FOREIGN TRADE ° 


Imports.—Imports of acetylene black in 1960 amounted to 6,785 
thousand pounds, compared with 7,247 thousand pounds in 1959. 
Virtually all came from Canada. The average value reported by the 
Census Bureau was 19.2 cents per pound, compared with 18.4 cents 
in 1959. Carbon black imports increased from 347 thousand pounds 
in 1959 to 719 thousand pounds in 1960. 

Exports.—Exports of carbon black rose 6 percent over 1959, In- 
creases were reported in shipments to countries in South America, 
Europe, and Asia, whereas exports to countries in North America, 
Africa, and Oceania declined. 


TABLE 11.—Carbon black exported from the United States, in 1960, by months 


(Thousand pounds) 

Month Channel | Furnace Total Month Channel | Furnace | Total 
January 23, 310 37, 598 60,908 || September......... 10, 361 36, 876 47, 237 
February 10, 635 26, 574 37, 209 [October 9, 874 29, 971 39, 845 
March 8, 920 35, 408 44,328 || November 14, 139 34, 963 49, 102 
ADI... 2:522 13, 862 41, 367 55, 229 ecember......... : 81, 339 44, 782 
MF 8, 774 30, 769 39, 543 
uns , 527 30, 31 40, 846 Total: 

Ir 8, 630 29, 120 37, 750 1960.............- 146,066 | 396, 966 543, 032 
August 13, 591 32, 662 46, 253 1059.............. 164,518 | 348, 625 513, 143 


Source: Bureau of the Census. 


3 Figures on exports compiled by Mae B. Price and Elsie D. Jackson, Bureau of Mines, 
from records of the U.S. Department of Commerce. 
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MILLION POUNDS 
2 500 PRODUCTION 


Other States 


Ink, paint,and miscellaneous 


1940 1942 1944 1946 1948 1950 1952 1954 1956 1958 1960 


FIGURE 2.—Production and shipments of carbon black, 1940-60. 


TABLE 12.—Carbon black exported from the United States, by countries of 


destination 
1958 1959 1960 
Country 
Thou- Thou- Thou- | Thou- Thou- Thou- 
sand san sand san sand sand 
pounds | dollars | pounds | dollars | pounds | dollars 
North America: 
Canada- ꝛ˙Ü 8 31, 266 2, 603 38, 936 3, 231 27, 174 2, 285 
. ðͤ ee nasua Duss 2, 915 245 3, 697 305 2, 003 164 
MEXICO EE 19, 041 1, 605 19, 420 1, 583 20, 571 1, 728 
Other North America 315 34 466 41 9 85 
Total 
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TABLE 12.— Carbon black exported from the United States, by countries of 
destination —Continued 


19 


Thou- 
sand 


pounds 
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9 
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1958 
Country 
Thou- Thou- 
sand sand 
pounds | dollars 
South America: 
( o˙»ꝛꝛ AA 16, 828 1, 505 
ie ee „635 1, 505 
ll 8 2, 114 191 
Gr ot 5, 663 499 
G0))))FCGG»ö*ö; yd a u E 2, 135 187 
IES AA Wis 2, 355 191 
Venezuela........-_~.-.....-.-..--..- 8, 557 758 
Other South America 107 10 
rf AAA aa 55, 394 4, 846 
Europe: 
RRE el e dede as 1,119 85 
Belgium-Luxembourg................. 12, 872 1, 168 
DENMARK ends 1, 321 149 
Fan ee ge 774 77 
, ß D UE 77,117 6, 925 
Germany, West 21, 127 1, 840 
Ej A m detnr mE 675 56 
Ireland. l.c d educi 8 310 95 
711111 ³ð A 44, 920 3, 942 
Netherlands 5, 706 534 
NC ˙-A · m AA L als 1, 574 140 
Poland: ˙⁰irii 8 
FP 8 1, 417 121 
¡JA MAA A u Susu: 8, 700 838 
ieee ogee E 13, 213 1, 213 
Switzerland 2 lll. 4, 394 455 
al EE 233 16 
PA AA 
United Kingdom....................- 23, 846 2, 750 
Yugoslavia... EE 2, 323 221 
Mer EE, |... Li 
TO BEEN 221, 641 20, 565 
Asia: 
e und NEG 14, 958 1, 276 
Indonesia 4, 572 448 
| rr 8 3, 101 268 
fr 27, 115 2, 645 
Korea, Republic of 1, 784 168 
Malaya, Federation of 300 27 
Singapore.............. a 433 39 
PSC ³ĩ˙¹w-ꝛ e oa E ol 316 27 
Philippines 6, 844 611 
M ³·— EES 843 35 
e A 1, 623 135 
Other Asia ee 1, 358 131 
TOA etu esed IL 62, 747 5, 810 
Africa: 
Union of South Africa 20, 994 1, 882 
United Arab Republic (Egypt Region) 1, 774 144 
Other Africa 412 33 
OCA sss tee 45. hs 23, 180 2, 059 
Oceania: 
Australls 20, 313 1, 660 
New Zealand ͤ«„««4 3, 730 321 
Jö 24, 043 1, 981 
Grand total 440, 542 89, 748 


1960 
Thou- Thou- 
sand sand 

pounds | dollars 
20, 183 1, 768 
12, 930 1, 085 
3, 554 313 
8, 769 772 
, 928 356 
3, 667 307 
10, 020 906 
315 37 
63, 366 5, 544 
1, 457 119 
13, 326 1, 222 
, 229 315 
738 73 
67, 981 6, 278 
44, 503 3, 790 
267 26 
101 22 
71, 336 6, 348 
9, 950 1, 058 
1, 852 162 
1, 004 84 
1, 974 171 
9, 630 853 
14, 544 1, 320 
1, 751 190 
4, 496 404 
29, 228 3, 563 
3, 284 315 
417 56 
281, 068 26, 369 
22, 941 1, 939 
6, 605 584 
4,913 426 
47, 537 4, 650 
, 386 229 
1, 026 96 
544 51 
643 62 
8, 194 755 
1, 353 129 
1, 632 139 
2, 319 220 
100, 093 9, 230 
24, 081 2, 147 
1, 631 133 
841 77 
26, 553 2, 357 
16, 581 1, 376 
4, 673 412 
2¹, 254 1, 788 
543, 032 49, 600 


Source: Bureau of the Census. 
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TABLE 13.— World production of carbon black by countries t 


(Thousand pounds) 
Country ? 1956 1957 1958 1959 1960 

e ß A MM 18, 739 25, 353 35, 274 
cs AA 8 9, 259 8, 818 8, 818 9, 039 $ 9, 700 
Germany, Wes 127, 122 149, 670 141, 429 139, 582 

e cu ea imd 25, 159 30, 611 81, 662 42, 300 85,011 
Romana E AE S 30, 161 42, 044 49,116 49,235 (4) 

PSI WONG EE 603 680 (4) 
United Kingdom...........-.............- 182, 784 234, 035 243, 936 269, 060 320, 317 
United States: eege ee 1, 839,968 | 1,708,425 | 1,644,605 | 1,967, 527 2, 053, 727 
Yugoslavia... .... ccc 8 8, 602 4, 242 4, 934 6, 440 8, 514 


1 This table incorporates some revisions 

3 In addition to countries listed, China ¢ and Italy produce carbon black but production data are not avail- 
able. Canada became a producer of carbon black in 1953, with completion in June of an oil-black furnace 
at Sernia, Ontario, having a capacity of 20 million pounds per year. The capacity was increased to 60 million 
pounds in 1956. The actual production is not published to avoid disclosing individual company confidential 


data. 
3 Estimate. 
4 Data not available. 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 
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GENERAL SUMMARY 


ARKETED production of natural gas in the United States 
totaled 12,771 billion cubic feet, 6 percent more than in 1959. 
The average value at the wellhead was 14.0 cents per thousand 

cubic feet, an increase of 1.1 cents per thousand from 1959. 
Natural gas was consumed in 47 States, and total consumption was 
12,509 billion cubic feet, also an increase from 1959, 6 percent. The 
average value at the point of consumption was 50.1 cents per thou- 

sand cubic feet, an increase of 2.4 cents per thousand. 


TABLE 1.—Salient statistics of natural gas in the United States 


1956 1957 1958 1959 1960 


Supply: 
arketed production ! 
million cubic feet. -] 10, 081,923 | 10, 680, 258 |3 11,030, 298 | 12,046,115 | 12,771, 038 
Withdrawn from storage do.... 452, 762 981 621, 091 668, 743 712, 658 


Imports do 10, 380 37, 941 135, 797 133, 990 155, 646 
lll 2 S¿. sucess do 10,6545,065 | 11, 199,180 | 11,787, 186 | 12, 848, 848 13, 639, 342 
Disposition: 
Consumptlon do....| 9,706,878 | 10, 279, 775 |? 10, 760, 698 | 11,819, 638 | 12,509, 427 
RXDOPUB 21-1 A do.... 95, 963 41, 655 38, 719 18, 413 11, 332 
Stor... do 589, 232 672, 377 70⁴, 172 787, 485 844, 352 
Lost in transmission, etc......... do.... 212, 992 206, 378 283, 697 223, 312 274, 231 
if, do....| 10, 545,065 | 11, 199, 180 | 11, 787, 186 | 12, 848, 848 13, 639, 342 
Value at wellhead: i 
o thousand dollars. 1,083,812 | 1,201,759 | 31,317,492 | 1,556, 800 1, 789, 970 
Average cents per Met 10. 8 11.3 11.9 12.9 14.0 


1 Comprises gas sold or consumed by products, including losses in transmission, amounts added to storage, 
and increases in gas in pipelines. 
2 Includes 60 million cubic feet produced in Alaska with a value of $6,000. 


1 Commodity-industry Analyst. 
2 Statistical assistant. 
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SCOPE OF REPORT 


Data on natural gas production, consumption, and value are col- 
lected by annual questionnaires sent to oil and gas producers, natural- 
gasoline-plant operators, gas-pipeline companies, and gas-utility com- 
panies. A separate report was filed by the respondent for each State 
in which he operated. 

Volumes are reported at the pressure base selected by the reporting 
company; however, if the reported pressure base deviates more than 
5 percent from 14.65 pounds per square inch absolute at 60° F., it 
is corrected to this base. 

Reports are received covering approximately 75 percent of the gross 
natural gas production. The large number of respondents and the 
difficulty of contacting each small producer make direct compilation 
of total production impractical. The bulk of the output of non-re- 
porting producers is furnished in the purchases of reporting com- 
panies. Marketed production for each State equals consumption in 
the State, plus gas placed in storage, plus shipments to other States, 
less gas withdrawn from storage, less receipts from other States. 


RESERVES 


The estimated proved recoverable reserves of natural gas in the 
United States as of December 31 were 263.8 trillion cubic feet, accord- 
ing to the American Gas Association Committee on Natural Gas 
Reserves. This was an increase of 1.2 trillion cubic feet during the 
year—the smallest annual increase since 1954. 

Of the total proved reserves of natural gas in the United States, 
which were located in 30 States, 89 percent was located in Texas, 
Louisiana, Kansas, Oklahoma, and New Mexico. 


GROSS WITHDRAWAL 


Gross withdrawal equals marketed production, plus gas repres- 
sured, plus vent and waste gas. Gross withdrawal was 15,088 billion 
cubic feet, 6 percent more than the 14,229 billion cubic feet withdrawn ` 
in 1959. The quantity of gas vented and wasted is compiled from data 
given on the reporting forms, supplemented by estimated waste de- 
rived from figures published by the Natural Gas Reserves Committee 
of the American Gas Association and State conservation bodies. The 
quantity of gas used in repressuring was 1,754 billion cubic feet, 9 
percent more than 1959. Gas vented and wasted decreased 1 percent. 


UNDERGROUND STORAGE OF NATURAL GAS 


The American Gas Association reports that 8 storage pools and 567 
no-longer-producing wells were added to existing underground storage 
facilities bringing the total of such facilities to 217 storage pools and 
9,079 wells—a total capacity of 2.9 trillion cubic feet. The gas in 
storage reservoirs as of December 31 filled 76 percent of this capacity. 

Gross injections to underground storage were 844 billion cubic feet, 
and withdrawals were 713 billion cubic feet. Both injections and 
withdrawals were higher than in 1959. 
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TABLE 2— Estimated proved recoverable reserves of natural gas in the 
United States 


(Million cubic feet) 
Changes in reserves during 1960 


NATURAL GAS 


Reserves as 
State of Dec. 31, | Extensions | Discoveries | Net change 
1959 1 and revi- of new fields | in under- | Net produc- 
sions 1 and new pools ground tion 3 
in old fields ! storage 2 
US AA 57,975 36, 993 13, 000 0 305 
Arkansas....... 22159 ...... 1, 422, 817 83, 115 36, 360 211 82, 793 
California... 8, 593, 447 395, 351 324, 694 30, 875 500, 472 
Colorado 2, 496, 159 —474, 828 121, 520 565 100, 662 
e ES 175, 110 8, 900 297 7, 461 18, 633 
¡e A cest secs 35, 088 1,001 284 1, 692 8, 945 
Kansas oia có ae 19, 981, 403 128, 848 156, 452 19, 866 666, 345 
Kentuck ce 1, 159, 381 ; 9, 020 1, 918 72, 518 
Louisiana 114 59, 853, 920 4, 333, 983 2, 254, 600 0 3, 056, 362 
Michigan___... 8 ui 515, 403 ; 81, 200 56, 057 451 
Mississippi 2, 486, 524 31, 804 210, 390 —73 186, 307 
Montes bathe 665, 491 —17, 245 14, 126 36, 194 
Nebraska eL LLs.r- 132, 719 —3, 057 861 12, 695 
New Mexico 17, 912, 798 | —1, 654, 454 127, 457 —3, 317 778, 760 
New York......... . 106, 519 —7, 588 420 1, 662 4, 812 
North Dakota. 1, 206, 542 —35, 415 0 0 20, 106 
„ casara tadas 748, 766 , 297 9, 250 12, 549 39, 309 
Oklahoma. 16, 651, 292 975, 342 665, 460 13, 283 993, 975 
Pennsylvania 1, 051, 972 191, 836 18, 000 50, 343 119, 671 
%% dt saa 120, 475, 783 2, 471, 209 2, 428, 403 16, 787 5, 902, 789 
19550 EE , 264, 250 260, 445 63, 734 0 62, 28 
Virginia Loco eid ene eae l 38, 632 —3, 300 300 0 2, 342 
West Virginia. 1, 693, 551 318, 967 71, 488 37, 001 189, 882 
Wyoming 3, 847, 064 199, 836 93, 719 1, 148 207, 018 
Other States ..-... 123, 987 3, 203 100 20, 654 7, 815 
dk EE 262, 596, 503 7, 332, 840 6, 637, 009 282, 808 13, 090, 450 
Reserves as of Dec. 31, 1960 
Nonasso- Associated ? | Dissolved $ |Underground Total 
ciated 6 storage 9 
Alaska... EE 95, 811 0 11, 852 0 107, 663 
,  .. lees 057, 514 287, 932 209, 222 5, 042 1, 459, 710 
California 4... xk 2, 509, 684 1, 962, 792 4, 249, 526 121, 893 8, 843, 
Colorado 1, 294, 053 9, 538 729 2, 54 
Illinois. o1 tact , 349 0 111, 185 52, 601 173, 135 
e 1, 100 1, 200 19, 875 11, 945 34, 120 
ESC chau uius 18, 735, 589 527, 181 274, 886 82, 568 19, 620, 224 
Kentucky. knn ecc 1, 041, 373 0 16,365 26, 111 1, 143, 849 
Louisiana Ill.. 50, 527, 589 8, 956, 486 3, 902, 066 63, 386, 141 
Michigan 116, 015 71, 793 56, 634 341, 316 585, 758 
Mississippi 1, 906, 135 340, 020 290, 718 5, 465 2, 542, 338 
Montana. _..-...--.._..-__..-_.- 5, 058 29, 138 76, 799 55, 183 626, 178 
Nebraska — LL LL... 93, 277 8, 678 15, 878 117, 828 
New Medico... 11, 214, 132 2, 753, 119 1, 592, 049 44, 424 15, 603, 724 
NOW York. ei is olaa 96, 841 0 138 59, 222 06, 
North Dakota i 340, 400 801, 168 1, 151, 021 
HIE 926, 987 0 89, 251 449, 315 765, 
Oklahoma 12, 275, 573 1, 943, 428 2, 973, 501 118, 900 17, 311, 402 
Pennsylvanja—ꝛ— 714, 94 0 22, 940 454, 599 , 192, 
EEN geet 78, 214, 180 27, 137, 031 14, 077, 131 61,051 119, 489, 393 
ER , 007, 31, 476 487, 315 0 1, 526, 140 
lll! og Saou . 0 0 33, 
West Virginia. 1, 472, 197 63, 63 205, 295 1, 831, 125 
Wyoming 3, 197, 676 157, 435 558, 066 21, 572 8, 934, 749 
Other States 48, 172 0 15, 184 76, 773 140, 129 
Total A A 186, 303, 338 44, 806, 538 30, 464, 920 2, 184, 004 263, 758, 800 


! Excludes gas loss due to natural gas liquids recovery. 
2 Net difference between gas stored in and gas withdrawn from underground storage reservoirs, including 
adjustments and native gas transferred from other reserves categories. 


3 Net production equals gross withdrawals less gas injected into producing reservoirs. 


Changes in under- 


ground storage and gas loss due to natural gas liquids recovery are excluded. Fourth quarter production 


estimated in some instances. 
4 Includes offshore reserves. 


~ 


5 Includes Alabama, Arizona, Florida, Iowa, Maryland, and Missouri. 
6 Free gas not in contact with crude oil in reservoirs and free gas in contact with oil, when production 


of such gas is not significantly affected by production of crude oil. 


7 Free gas in contact with crude oil in reservoir where production of such gas is significantly affected by 


production of crude oil. 


s Gas in solution with crude oil in reservoirs. 
9 Gas held in underground reservoirs (including native and net-injected*gas) for storage purposes. 


Source: Committee on Natural Gas Reserves, American Gas Association. 
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TABLE 3.—Gross withdrawals and disposition of natural gas in the United States 


(Million cubic feet) 
Gross withdrawals 1 Disposition 
State 
From gas | From oil Total Marketed | Repres- | Vented and 
wells wells production 2 suring wasted 3 
1959: 
Arkansas 32, 000 40. 800 72, 800 40, 674 27, 488 4, 638 
California 150, 000 607, 000 757, 000 485, 655 267, 062 4, 283 
Colorado.................- 50, 000 114, 000 164, 000 99, 899 43, 125 20, 976 
Illinois... 2 uso s. 2, 600 17, 000 19, 600 13, 789 5, 858 
Indiana................... 300 3, 500 3, 800 484 isis 3, 316 
Kansas 585, 000 62, 000 647, 000 604, 410 457 42, 133 
Kentucky 70, 000 4. 000 74, 000 73,504 ĩð ee eE 496 
Louisiana 2, 442, 000 514,000 | 2,956,000 | 2, 670. 271 186, 599 99, 130 
Maryland 4, (CN EN 4, 37 337% ͤ A 
Michigan................. 16, 000 5, 500 21, 500 18, 916 2, 022 562 
Mississippi 143, 000 „000 233. 000 162, 095 67, 044 3, 861 
Montana 24, 500 8, 500 33, 000 30, 743 1, 154 1, 103 
Nebraska . . . .. 7, 000 8, 500 15, 500 13, 128 619 1, 753 
New Mexico 472, 000 286, 000 758, 000 739, 660 7, 086 11, 254 
New York...............- 1 3,1 2 015 ee nc 185 
North Dakota ; 18, 000 19, 500 17, 0151222 éen 1, 585 
JJ 32, 000 4, 500 36, 500 34, 664 1. 744 
Oklahoma 601, 000 495,000 | 1,096, 000 811, 508 102, 022 182, 470 
Pennsylvania............. 107, 000 3, 000 110, 000 99, 366 1, 487 9, 147 
jc — —— SOs 5,037,000 | 1,714,000 | 6,751,000 | 5,718, 993 877, 487 154, 520 
Uta. EEN 17, 000 , 800 51, 800 , 921 à 6, 942 
A sce ; 2,300 |..........-.- 2,300] 2,280 |............ 20 
West Virginia 202, 000 8, 000 205, 000 204, 633 26 341 
Wyoming 100, 000 94, 000 194, 000 156, 978 22, 399 14, 623 
Other States 4.............. 281 218 499 39l A 108 
rr ( 10. 101, 754 | 4,127,518 | 14, 229, 272 | 12,046,115 | 1, 612, 109 571, 048 
1960: 
Arkansas 45, 700 41, 100 86, 800 55, 451 27, 640 3, 709 
California................. 182, 000 647, 300 829, 300 517. 535 308, 916 2, 849 
Colorado - 52. 700 99, 200 151, 900 107, 404 38, 465 6, 031 
Illinois , 400 17, 300 19, 700 11, 666 145 7, 889 
Indians 300 3, 600 ; 5r pM EG 3, 558 
Kansas... 617, 000 58, 000 675, 000 634, 410 440 40, 150 
Kentucky................ 72, 900 3, 000 75, 900 75,329 |..---------- 571 
Louisiana 2, 691. 000 622,000 | 3. 313, 000] 2, 988, 414 219, 441 105, 145 
Maryland 4.065 4, 065 „ E 
Michigan 18, 900 8, 000 20, 900 20. 790 2, 087 4, 023 
Mississippi 150, 700 99, 000 249, 700 172, 478 62, 199 15, 023 
Montan 29, 700 8, 300 38, 000 33, 418 1, 038 3,544 
Nebraska 8, 300 9, 000 17, 300 15, 258 91 1. 951 
New Mexico— 532, 300 288, 700 821, 000 798, 928 9, 359 12, 713 
New York................ ; 200 5, 100 4900 —— 110 
North Dakota 1. 000 23, 800 24, 800 19, 483 2, 486 2. 831 
7 M pde ue 34. 400 5, 00 39, 400 36, 074 65 3, 261 
Oklahoma 639, 400 494, 000 1, 133, 400 824, 266 115, 467 193, 667 
Pennsylvania 116, 400 3, 500 119, 900 113, 928 156 5. 816 
CCC ͤ usos uuu asss 5, 307,600 | 1,657,300 | 6,964,900 | 5, 892, 704 941, 004 131, 192 
Ultah. zu asocio see 15, 500 46, 700 62, 200 51, 040 5, 826 5, 334 
VIPS AA „„ 2, 227 TTT. assum ee 
West Virginia 205, 900 3, 200 209, 100 208, 757 26 317 
WYOMING eege 117, 800 96, 000 213, 800 181, 610 19, 145 13, 045 
Other States . 334 285 619 bé IA 148 
tell... 10, 853, 426 | 4, 234, 485 | 15,087, 911 | 12,771,038 | 1, 753, 996 562, 877 


1 Marketed production plus quantities used in repressuring, vented, and wasted. 

3 Comprises gas sold or consumed by producers, including losses in transmission, quantities added to 
storage, and increases in gas in pipelines. 

3 Partly estimated: Includes direct waste on producing properties and residue blown to the air. 

4 Alabama, Alaska, Arizona, Florida, Missouri, South Dakota, and Tennessee. 
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TABLE 4.—Marketed production of natural gas in the United States! 


Estimated value 


Quantity (million cubic feet) Change at wells 
from (thousand dollars) 
State AAA |! "2999 
(per- 
1956 1957 1958 1959 1960 cent) 1959 1960 

Alabama 42 190 323 172 57 | —66.9 17 4 
Alaska P AS 50 133 246 85.0 16 30 
Arizona 22 ³⁰· dd d x 8 
Arkansas 30, 162 31. 327 32, 890 40, 674 55, 451 36. 3 3, 539 599 
California 504, 458 492. 338 465, 582 485, 655 517, 535 6. 6 119, 471 138, 182 
Colorado 54, 205 95, 259 82, 464 99, 89 107, 404 7. 5 10, 989 12, 781 
Florida.........- 0| —11.8 | 
Illinois 6, 177 9, 647 12, 983 13, 739 11,666 | —15. 1 1, 910 1, 458 
Indiana 1 671 378 34 —29. 3 2 
Kansas 526, 091 586, 690 561, 816 604, 410 634. 410 5. 0 72, 529 74, 226 
Kentucky 687 70, 024 72, 248 73, 504 75, 329 2. 5 17, 420 18, 380 
Louisiana 1, 886, 302 | 2,078, 901 2, 451, 587 | 2, 670, 271 2, 988, 414 11.9 | 411, 222 §11, 019 
Maryland ; 4, 649 ; i : —7.0 1, 181 1, 081 
Michigan 10, 911 9, 122 14, 243 18, 916 20, 790 9. 9 4. 449 
Mississippi 185, 137 169, 967 160, 143 162, 095 172, 478 6. 4 25, 125 32, 426 
Missouri 12 DAP A IURE JT 
Montana 25. 847 28, 638 27, 989 30, 743 33, 418 8. 7 2, 306 2, 373 
Nebraska 13, 541 14, 249 11. 405 13, 128 15, 258 16.2 , 087 2, 670 
New Mexico 626, 340 723, 004 761, 446 739, 660 798, 928 8.0 73, 966 85, 485 
New York....... 4, 098 2, 869 2, 808 2, 915 4, 990 71.2 889 ' 
North Dakota... 11, 725 15, 450 17, 325 17, 915 19, 483 8.8 L 774 2, 221 

io 368 30, 384 31. 786 34, 664 36. 074 4.1 8, 8, 477 
Oklahoma 678, 603 719. 794 696, 504 811, 508 824. 266 1. 6 81, 151 98, 088 
Pennsylvania.. 104, 508 101, 801 95, 869 99, 366 113, 928 14. 7 29, 015 36, 229 
Tennessee 45 38 54 52 63 21.2 11 
Texas 4, 999, 889 | 5, 156, 215 | 5, 178, 073 | 5, 718, 993 | 5, 892, 704 2.0 | 617, 651 665, 876 
Utah... 17, 268 16, 824 19, 247 98, 921 51, 040 31.1 ; 9, 187 
Virginia 2, 926 2, 465 2, 521 2, 280 2, 227 —2. 3 597 604 
West Virginia... 204, 717 202, 440 204, 581 204, 633 208, 757 2.0 53, 205 54, 694 
Wyoming 84, 398 117, 256 121, 682 156, 978 181, 610 15.7 12, 715 21, 793 

Total 10, 081, 923 |10, 680, 258 |11, 030, 298 112, 046, 115 |12, 771, 038 6.0 |1,556, 800 | 1, 789, 970 


1 Comprises gas either sold or consumed by producers, including losses in transmission, quantities added 
to storage and increases of gas in pipelines. 


TABLE 5.—Natural gas stored underground in and withdrawn from storage fields 


(Million cubic feet) 
1959 1960 
State 

Total Total Net stored Total Total Net stored 

stored withdrawn stored withdrawn 
Arkansas 213 388 —175 2, 076 8 1, 798 
California....................- 46, 756 39, 045 7, 711 40, 753 36, 035 10, 718 
Delaware 59 29 130 I 1 
eee 2 p E 15, 532 14, 236 1, 296 21, 419 15, 756 5, 663 

e F 5, 882 3,774 10, 219 8, 186 2,0 

TOW EE ͤ 26, 096 9, 185 16, 911 31, 423 12, 494 18, 929 
PCC ·’⅛wĩBA aros 33, 193 31, 125 2, 068 38, 808 31, 333 7, 475 
Kentucky- -ooococonccoooooo.. 12, 667 10, 846 1, 821 13, 871 15, 004 —1, 133 
Michigan 120, 664 112, 556 8, 108 130, 814 119, 273 11, 541 
Mississippi... ... .. 8, 712 2, 679 1,033 8,018 3, 652 —534 


Missouri- 4, 245 1,727 2 518 5, 690 3,831 1,859 
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TABLE 6.—Underground storage statistics, Dec. 31, 1960 


Total gas in | Total reser- 
State Number of | Number of |storage reser- | voir capacity 
pools active wells |voirs (million; (million 
cubic feet) cubic feet) 


— . AA — AAA —————— 


r ap rl elsa 2 17 5, 042 5, 204 
aer 6 140 121, 893 270, 920 
een EE 1 5 728 3, 000 
E u z ek i ene 8 5 85 52, 601 104, 992 
Malani Sco cde cosced A 7 302 11, 945 15, 164 
TOW EE 2 105 65, 534 65 
TOON SAS is oe A he iets d E 16 731 82, 101, 514 
Kentucky... ⁰⁰y cee eke cc blac 7 371 26, 111 
Meni 8 20 1. 352 341, 316 464, 877 
M JJ 8 2 5, 465 6, 702 
EI ³oW0¹¹· d Su Sau SS 2 39 11, 239 11, 239 
Mena sss oss 4 108 55, 183 96, 452 
New Mende, 8 4 57 , 424 77,872 
Nhl yd ees ee 13 602 59, 222 65, 519 
ONO- ee 17 2, 130 349, 315 437, 392 
Oklahoma <- ß een 7 118, 900 175, 534 
Eenakter ß 53 1, 866 454, 599 476, 928 
EE 8 61,051 59, 975 
West EE ett 2222299 ee 89 990 295, 295 343, 
lh 2 8 21, 572 62, 972 
e e Ello sateen. f eco 217 9, 079 2, 184, 003 2, 869, 510 


Source: American Gas Association. 


TABLE 7.—Gas wells and condensate wells in the United States 


State Drilled dur- | Producing | Drilled dur- | Producing 
ing 105912 | Dec. 31, 1059 | ing 1960 1 Dec. 31, 1060 
e IO EE e ds 4 
|; AAA A II er ene E 3 2 3 2 
Belt et Sii ¡A 1 1 
¿0 CR A y 88 41 320 38 370 
IRCH e EE 73 569 115 652 
Re e Te EE 85 318 125 466 
O EE 9 8 45 
IS EE 11 12 850 
EE 183 5, 700 201 6, 003 
F L LZ ⁰⁰ym yd ate 289 4, 690 264 829 
ln ST oe 557 5, 000 617 6, 479 
Maryland... A O AAA 
Michitüli- 2222 ³⅛ĩ̊vd caia ias 54 230 26 154 
l · AA 32 300 39 400 
% A EE ⁰⁰⁰ꝛ WEEN 
MONS ⁰ͥ²ð²ÿ;¹b! ꝛA -m 11 1, 176 8 999 
PP o a 1 5 2 53 
New Mexico 411 5, 000 420 6,047 
New ok ð m k 8 28 1, 000 
North Dakota: eocicooailo sonados 5 28 1 28 
om A OU EE 297 6, 700 260 7,063 
Oklahoma 511 5, 300 506 5, 800 
Pennsylvania 327 16, 500 269 16, 350 
Ku EE, EEN 2 30 
„ p 1, 466 16, 750 1, 539 18, 612 
e A yup uu A 16 85 
V ` DEE 10 8 92 
West inn ⅛ da 550 12, 740 686 14, 500 
Ä ] ˙⸗ ĩꝛ¹ soto seca la 77 57 350 
Total: ĩ¹˙¹Aͥͥ˙ A tonc oe OUT 5, 029 83, 225 5, 258 90, 761 


1 From Oil and Gas Journal. 
3 Revised. 
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TABLE 8.—Marketed production, interstate shipments, and total consumption of 
natural gas in the United States 


(Million cubic feet) 
Marketed Interstate 
production movements Trans- 
= mission | Change 


loss and | in under- 
Census regions and States Average unac- ground 
value at Quantity] Quantity] counted | storage 
Quantity | wellhead | shipped | receive for 


(cents per 
Met) 
New England 
On AAA A dE, A 29, 590 
Massachusetts- EA 8 80, 026 
New Hampshire 444 2, 889 
Ras ⁵ ⁵ y A ctas 11, 707 
Total: 
)J; E A 124, 212 
, A E, Gees 114, 904 
Middle Atlantic: 
New Jersey; uru c ul A AA DEER 150, 276 
New York................ 4, 990 30. 9 463 | 424, 243 
Pennsylvania 113, 928 31. 8 55,962 | 498, 607 
Total: 
1960 EE 118, 918 31.8 56, 425 |1, 073, 126 
/.. 102, 281 29.2 99, 052 1, 073, 141 
East North Central: 
Old SAE AA 11, 666 2.5 523 | 537, 788 
Indiana 342 18. 8 234 | 218, 305 
Michigan 20, 790 21:4 EE 71, 540 
FFF 36, 074 23. 5 115 | 691, 833 
We UE, w l su AS. EEE E 95, 768 
Total 
190000 ͤ¹ò4 68, 872 21. 0 872 |1, 915, 214 
AAA 67, 803 21.2 2,234 |1, 767, 833 
West North Central: 
LEE A WE 8 211, 129 
Kansas 634, 410 11.7 504,626 | 261, 846 
Minnesot8........ ũ 8E 179, 625 
MlssO uri 75 . 267, 445 
Nebraska. ................ 15, 258 17.5 202 | 124,820 
North Dakota............ 19, 483 11.4 4, 425 2, 765 
South Dakota... 4 4 24, 882 
Total: 
0 EN AES E 11.8 | 509,343 |1, 072, 512 1, 181, 474 
5 WEE 12.0 466, 362 1, 022, 929 1, 152, 769 
South Atlantic: 
// ³o· A PA EE 9, 511 9, 035 
District of Columbia 4 4 19, 370 18, 142 
No ids 1822 139, 524 137, 875 
/§öéẽ[ê ⅛³w A nm: ⅛ - ts 8 185, , 087 
Maryland 26. 6 1, 528 64, 68 923 
Nine ⅛ð A detras 47, 376 45, 442 
un Carolina J ðͤ Ku EE 60, 568 58, 532 
FCC 27.1 2, 220 69, 682 66,181 
West Virginia 3 26.2 | 158,271 | 153, 725 179, 969 
Total: 
1900: 2. VW oz 26.2 162, 019 750, 402 762, 186 
1959_____........... 26.0 | 243,284 | 751, 405 697, 526 
East South Central: 

Dns 7. 3 165 | 186,119 184, 118 
Kentucky 373 24. 4 50,576 | 139,207 159, 710 
Mississippi. 18.8 156, 288 176, 741 188, 864 
Tennessee F 159, 869 155, 623 

Total 
1960 T 20.5 | 207,029 | 661, 936 688, 315 
A 18.0 149, 078 572, 165 659, 208 


924. 


TABLE 8.—Marketed production, interstate shipments, and total consumption of 
naturalgas in the United States—Continued 
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(Million cubic feet) 


Marketed Interstate 


production movements Trans- 
mission | Change 
loss and |inunder-| Con- 
Census regions and States Average unac- ground | sump- 
value at | Quantity] Quantity] counted | storage tion 
Quantity | wellhead | shipped | received for 
(cents per 
Me. f.) 
West South Central: 
Arkansas 55, 451 11. 9 2, 175, 547 10, 619 1, 798 216. 516 
Louisiana 2, 988, 414 17.1 [2, 232,023 | 205,274 1 947, 938 
Oklahoma 824, 266 11. 9 450, 685 24, 619 14, 356 802 383, 042 
Js y re 5, 892, 704 11. 3 [2,952,291 | 102,740 ; 1,261 | 2,981,167 
Total 
O60 esos y 9, 760, 835 13.1 15,637,064 | 508, 180 99, 427 3, 861 | 4, 528, 663 
0 9, 241, 446 12. 0 5, 312, 111 | 516, 222 82, 978 5,909 | 4, 356, 670 
Mountain: 
APrFÍIZODS- ͥ ͥ ͥ A ͤ EE 136. 324 R30 E 135, 494 
Colorado.................. 107, 404 11.9 42, 413 | 148,339 5, 68444— 7, 
M,, ⁰ A 21, 556 —450 422 22, 
Montana. 33, 418 7. 1 4, 487 34, 617 2, 006 6, 973 54, 569 
h ⁰ E A asane 12, 585 8 A 12, 447 
New Mexico. ............. 798, 928 10.7 | 615,280 76,360 | —4,050| —2,351 266, 409 
Mr eee 51, 040 18.0 26, 959 53, 007 1, 407 31 75. 650 
Wyoming 181, 610 12.0 | 126, 713 8, 861 3, 647 476 59, 635 
Total 
AAA 1, 172, 400 11.2 | 815,852 | 491,649 9, 212 5, 129 833, 856 
o/ 1. 066, 201 9.9 | 777,046 | 519, 838 22, 982 1, 516 784, 495 
Pacific: 
¿LO 246 12:9 A VE 113 229 
California. 517, 535 20.4 l.:i22zswec 838, 824 34, 388 10, 718 | 1,311, 253 
e EE, Oe A e 30, 739 2122 30, 
Washington_____.... aes | E, A E 66, 124 1,190 12. ! i 
Total: 
1980 8 517, 781 20. dl css 935, 687 35, 473 10,718 | 1,407, 277 
Eeer 485, 24.6 EE 819, 307 30, 772 7,711 | 1,266, 612 
Total United States | 
1000... 88 12, 771, 038 14.0 7, 388, 604 7, 532,918 | 274,231 | 131,694 |12, 509, 427 
IO BEER 12, 046, 115 12. 9 7, 042, 167 7, 157, 744] 223,312 | 118,742 |11, 819, 638 
Imports | Exports 
Foreign: 
SATA EE, EE 8 108, 657 D. 700 AAA s zo tu A 
e EE EE 46, 989 VOLS AA GE EE 
Total movements: 
r E Isa zo: 7, 544, 250 17,544,250 |..........|-----.....].........- 
1050. AAA en ne A 7,176, 157 17,170,107 EE, E, VE 
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TABLE 9.—Natural gas moving interstate, imports, and exports 


(Million cubic feet) 
Producing region 
Consuming regions Quan- 
and countries tity Mid- | East | West | South | East West For- 
or States received | dle North. North | Atlan- | South | South | Moun-| eign 
Atlan-| Cen- | Cen- tic Cen- Cen- im- 
tic tral tral tral tral ports 
New England: 
Connecticut 29, 590 J WEE 898 „864 815 
Massachusetts 80, 026 |....... OU dase 8 2, 487 75, 245 2, 257 
New Hampshire 88% E, PS ⁰ EE 2,8899 UE 
Rhode Island.......... 11,707 |......- 56D 497 10, 750 453 
Potal. 124, 212 |....... vdd E, RENTEN 3,882 | 110,748 3, 525 
Middle Atlantic: 
New Jersey............ 150, 276 169 29 A 64 | 3,022 | 144,259 2, 723 
New Lor 424, 243 |52, 527 541414 4, 395 5, 064 | 358, 381 3,8 
Pennsylvania.......... 498, 607 | 1,890 209 |........ 36, 8 18, 355 428, 284 13, 029 
r 1, 073, 126 54, 586 + 198 AA 41, 299 | 26, 441 | 930, 924 19, 574 
East North Central 
eee 537, 768 234 39, 188 163 | 496, 744 540 
Indiana...............- 218, 305 13 | 30, 519 |........ 232 | 186, 566 854 
Michigan 37180009 „ 092112; EA 124 | 329,877 430 
e LGE 691, 977 151 30, 650 |105,471 | 32,711 | 511,231 10, 520 
Wisconsin............. 95, 708 |.......]......- 2.598 Jos. ones sees 81, 341 11, 778 
Total 1, 915, 214 977 398 143, 845 105, 471 | 33, 230 |1, 605, 759 24, 122 
West o Central: 
T SL. E 211,129 EE ics 62,105 |... — 141,090 | 7,934 |....... 
Kansas EE / GEN 439: 1:2: 22 8 253, 724 | 7,683 |....... 
Minnesota 179, 6252425 74,882 PEE z 2: 93, 107 550 
Missouri 267, 4353 ,902 |.......- 265 | 182,911 599 
Nebraska e EE 56,717 ᷑ ꝶ -U. c. A 52, 537 | 15, 566 
North Dakota 2, 109 ns GE 330 —;“ 89 
South Dakota 24. 882222 rr AAA 8,829 | 8,136 |....... 
Total A cz s sho 1,072, 512 WEE, 8 288, 8922 265 732, 199 1, 238 
South Atlantic 
Delaware.............. O BIL PNEU. E 8 9, 480 14 
Distriet of Columbia...| 19,370 880 EE 1,575 | 1,269 16, 438 5 
e NOMEN ER E UM. O 8 9, 129,878 EEN, VE 
Georgia 185,001 1.2... ß E 50,163 | 135, 785 13 
Maryland 64, 685 464 61 4, 255 59, 877 28 
North Carolina. ....... „ // ͥ A A 39 47, 311 26 
South Carolina........ 57õõ³Ü%ͤ OE PUE ERES „723 49, 832 13 
e Ale A /// A AAA 10,216 | 4,374 55, 083 9 
West Virginia.......... 153, 725 315 1158 2,061 | 12, 999 138, 173 62 
ill! 2 s sz ¿uz 750, 402 862 11515 13, 913 | 93,485 | 641, 857 170 
East South Central 
abama 188 119 ino EE, EE DH 44,436 | 141, 669 14 
Kentucky............. 139,207 A A EE 1, 336 508 | 136, 321 1, 042 
Mississippi Jö»; 8 1,066 | 174,949 726 
Tennessee 159.8001. S . 8 224 | 158, 524 1, 121 
Dir 661, 93 — 4 E 1,336 | 46,234 | 611, 463 2, 903 
West South Central 
Arkansas ;p ß GE 82 | 174,910 555 
Louisiana.............. “../ / 3,410 | 199, 420 2, 444 
Oklahoma 24.619 Vee toot cede 2 88 VE 21,214 | 697 
S 102, 740 ¡El EA EECH , 109 | 29,530 | 4,944 
IN A 2; zs; 508, 1800 2,865 |........ 3,492 | 463,653 | 30,227 | 7,943 
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TABLE 9.--Natural gas moving interstate, imports, and exports—Continued 


(Million'cubic feet) 


Producing region 


Consuming regions Quan- 
and countries tity Mid- | East | West | South | East West For- 
or States received | dle North] North | Atlan- | South | South | Moun-| eign 
Atlan-| Cen- | Cen- tic Cen- Cen- tain im- 
tic tral tral tral tral ports 
Mountain: 
Arizona 136, 324 |.......|..-.-.- Quis MAA 56, 311 | 80, 010 
Colorado............... 148, 839 |.......|]......- 60.040. ů »łBZꝛͤ lhaannosin 38, 853 | 42,946 |....... 
Idaho... 2 ... es I)) A WEE 8 15, 350 6, 206 
Montana 84, 17 —˙—ᷓF %% AA E 14, 874 | 16, 721 
Nevada /; 00 lela cocks 86 5, 158 7, 4272 
New Mexico FC F Ee 63,306 | 13,050 |....... 
Utah o ĩ usss Laa / A ME AA z. S> , 007 |......- 
Wyoming „„ EE V 904 | 5, 799 
COI u zy 222 491, 649 |.......|......- Titel A scutum 164, 532 |232, 463 | 22, 927 
Pacific: i 
California.............- 838, 8244 AA A 362, 390 |476, 341 |......- 
Oregon %% ⁵ ⁵ ⁵ ↄ Ä E, E 23,619 | 7,120 
Washington % ũ U ten AA ] 8 66, 124 
Dota ie dado 099,087 Tez SE „„ 362, 390 499, 960 73, 244 
Total United States. 7, 532, 918 56, 425 872 1507, 422 162,019 |207, 029 5, 629, 525 813, 980 155, 646 
Foreign: | 
Canada ß) AA ⁰ͤ : 3, 968 1, 791 |......- 
Mexico c A L: 921 AA EE 3, 571 BI ie 
Total exports. ......- 11. 932; BEE EE L02L A A 7,539 | 1,872 |....... 


p——— [| q | s | w í —— —— | F — 


Not!! 7, 544, 250 56, 425 872 |509, 343 162, 019 207, 029 |5, 637, 064 815, 852 155, 646 
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TABLE 10.—Consumption of natural gas in the United States * 


Estimated value 


Quantity (million cubic feet) Change at points of 
from consumption 
State 1959 | (thousand dollars) 
(per- 
cent) 
1956 1957 1958 1959 1960 

Alabama........... 160, 261 165, 772 172, 400 178, 595 184, 118 8.1 

BT EE AAA A E 133 229 72.2 

Arizona............| 105, 860 105, 536 105, 034 112, 722 135, 494 20. 2 

Arkansas 196, 297 201, 306 202, 361 218, 528 216,516 | —0.9 

California. ......... 1, 021, 002 | 1,091, 236 | 1,078,855 | 1, 180,331 | 1, 311, 253 11.1 

Colorado 145, 640 176, 936 165, 099 196, 057 207, 646 5. 9 

Connecticut 18, 109 20, 328 27, 884 25, 875 28, 453 10. 0 

Delaware 5, 824 6, 014 8, 301 9, 459 9,035 | —4. 5 

District of Colum- 

Dil ias 15, 833 15, 701 17, 594 17,123 18, 142 6.0 
Florida............- 35, 322 38, 871 44, 174 91, 490 137, 875 50.7 
Georgia 148, 567 778 164, 114 180, 342 182, 087 1.0 
Idaho.............. 19, 733 15, 903 19, 641 x 12.0 
Illinois............- 417, 443 , 840 452, 006 518, 111 536, 549 3. 6 
Indiana............| 140, 135 145, 179 154, 583 171, 158 212, 851 24.4 
y EE 147, 892 , 964 159, 982 182, 827 187, 138 2.4 
Kansas 32⁴, 335 343, 833 362, 280 380, 241 372,302 | — 2. 1 
Kentucky.........- 120, 580 132, 436 136, 990 147, 993 159, 710 7.9 
Louisiana 839, 393 840, 331 931, 203 893, 369 947, 938 6.1 
Maryland 47, 553 51, 177 57, 328 60, 674 64, 923 7.0 
Massachusetts. 50, 691 ^6, 626 67, 602 72, 994 77, 886 6.7 
Michigan 243, 465 272, 353 298, 104 332, 756 368, 531 10. 8 
Minnesota 136, 831 147, 732 149, 042 161. 390 179, 827 11.4 
Mississippi 145, 353 148, 279 157, 169 183, 158 188, 864 8.1 
Missouri...........| 219, 424 223, 528 241, 239 255, 095 261, 372 2.5 
Montana 47, 6 200 51, 825 52, 183 54, 569 4. 6 
Nebraska 109, 265 116, 326 114, 661 132, 651 139, 028 4. 8 
Nevada 6, 676 8, 666 8, 826 10, 450 12, 447 19. 1 
New Hampshire. 1, 445 1, 787 2, 421 2, 480 2, 852 15. 0 
New Jersey. 90, 092 100, 483 119, 946 132, 984 139, 258 4.7 
New Mexico 229, 821 243, 800 251, 518 272, 922 266, 409 | —2.4 
New Fork 268, 408 200,153 | 343, 326 379, 928 419, 460 10.4 
North Carolina. 16, 579 19, 533 23, 519 82, 685 45, 442 89.0 
North Dakota , 428 13, 753 15, 639 16, 981 17, 274 1.7 

Once eee losas 561, 557 583, 753 618, 022 670, 618 698, 569 4,2 
Oklahoma 358, 930 387, 277 342, 080 379, 178 383, 042 1. 0 
Oregon 4, 473 18, 227 22, 752 27, 498 30, 861 12.2 
Pennsylvania 431, 325 445, 813 465, 732 502, 066 520, 7 3.7 
Rhode Island 6,242 8, 139 9, 940 11, 011 11, 839 7. 5 
South Carolina..... 44, 467 39, 741 39, 678 54, 363 58, 532 7. 7 
South Dakota 18, 002 18, 251 19, 535 23, 584 2⁴, 533 4. 0 
Tennessee 126, 815 130, 601 142, 860 149, 462 155, 623 4. 1 
Texas 2, 323, 847 | 2, 455, 528 2, 555, 541 | 2, 865, 595 2, 981, 167 4.0 
rr 54, 669 57, 004 55, 706 61, 401 75, 650 23.2 
Virginia 43, 362 48, 527 56, 052 59, 842 66, 181 10. 6 
Washington ........ 224 40, 108 53, 10. 7 
West Virginia......| 101,246 159, 520 164, 347 191, 548 179, 969 —6.0 
Wisconsin 48, 188 59, 592 67, 596 82, 377 90, 620 10. 0 
Wyoming 45, 552 45, 504 46, 810 59, 119 59, 635 0. 9 

Total 9, 706, 878 |10, 279, 775 10, 760, 648 |11, 819, 638 12, 509, 427 5.8 |5, 641, 692 |6, 269, 740 


1 Includes volume of natural gas which is distributed as a component of mixed gas. 
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FIGURE 1.—Production and average value of natural gas in the United States, 
1940-60 
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FIGURE 2.—Consumption of natural gas, by uses, in the United States, 1940-60. 
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INTERSTATE SHIPMENTS, IMPORTS AND EXPORTS 


Interstate shipments, including imports and exports, increased from 
7,176,157 million cubic feet in 1959 to 7,544,250 million cubic feet, a 5 
percent increase. Interstate shipments, excluding imports, amounted 
to 7,388,604 million cubic feet—58 percent of marketed production. 

Imports totaling 155,646 million cubic feet increased 16 percent. 
Canadian natural gas received in Minnesota, Montana, and Washing- 
ton totaled 108,657. The balance of 46,989 million cubic feet was re- 
ceived in Texas from Mexico. Exports continued to decline—from 
18,413 million cubic feet in 1959 to 11,332 million cubic feet. Canada 
received 5,759 million cubic feet, and Mexico received the balance, 
5.579 million cubic feet. 


PIPELINES 


Major extensions to the pipeline network in 1960 included: Com- 
pletion of the Transwestern Pipeline Company line from Texas 
to the California border, the Midwestern Gas Transmission Corpora- 
tion line from the Canadian border in Minnesota to Wisconsin, and 
— of the Trunkline Gas Company line to the Michigan 

rder. 

Total cost of the construction authorized by the Federal Power Com- 
mission was $787,633,000, compared to $1,202,098,700 in 1959. These 
authorizations will add 5,784 miles of pipeline (of which 4,437 miles 
were completed in 1960) that will require an estimated 1,767,251 net 
tons of steel line pipe, including the installation of compressors 
aggregating 327,130 horsepower. These projects when completed will 
add approximately 4 billion cubic feet daily capacity to existing 


facilities. 
CONSUMPTION 


Natural gas was consumed in 47 States, and total consumption was 
12,509 billion cubic feet, an increase of 6 percent. Consumption by 
class of consumer and the percent changes from 1959 were as follows: 
Residential, 3,103 billion cubic feet (+7 percent); commercial, 1,020 
billion cubic feet (+5 percent); industrial fuel, 6,409 billion feet 
(+7 percent); field use, 1,780 billion cubic feet (+2 percent); and 
carbon black, 198 billion cubic feet (—8 percent). The portland 
cement industry consumed 171 billion cubic feet, compared to 188 
billion in 1959. 
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TABLE 13.—Natural gas processed at natural gasoline and cycling plants in the 
United States 


(Million cubic feet) 
States 1956 1957 1958 1959 1960 

e 29 2. 4549546 48, 233 43, 696 42, 538 73, 503 120, 943 
California.. .-------------------- 572, 749 564, 675 612, 389 527, 297 548, 406 
eee 149, 052 157, 759 161, 251 1101, 253 84, 322 
e O RE 2 175, 618 1 192, 821 2 200, 397 2 197, 246 3 194, 679 
e 407, 749 „454 390, 814 432, 068 451, 676 
Kentucky kn š 406, 260 3 396, 695 3 288, 907 375, 591 34 273, 558 
Louisiana 839, 274 865, 836 973,209 | 31,047, 481 1, 491, 078 

Mienga ns 3 (2 4 
Mississippl...................... 144, 227 157, 249 171, 008 180, 583 131, 369 
o AAA (1) (1) (1) (4) 5 41, 480 
Nebraska 9.....................- 21, 211 25, 159 35, 205 37, 680 41, 663 
555 c ( 578, 468 617, 726 563, 227 652, 976 662, 479 
A E A A % %% ¶ // AAA 
Oklahoma 620, 901 618, 715 651, 077 708, 616 760, 743 
Pennsylvania 13, 949 10, 974 5, 2, 2, 639 
Ul C M € 4, 318, 004 4, 354, 756 4, ON 619 4, 508, 288 4, 578, 623 

A ee 

West Virginia 181, 772 181, 300 156, 653 215, 979 214, 372 
Wyoming 67, 542 64, 656 66, 802 125, 369 170, 159 
err A 7 8, 445, 009 8, 578, 561 8, 452, 544 9, 186, 862 9, 768, 189 


1 Montana and Utah included in Colorado. 

3 Michigan and Ohio included in Illinois. 

3 Includes gas from transmission lines; previously treated in other States. 
4 Michigan included in Kentucky. 

Utah included in Montana. 

6 North Dakota included in Nebraska. 

? Revised. 


TABLE 14.—Consumption of natural gas used with manufactured gas in the 
United States! 


Residential Commercial Industrial Total 
State uantity uantity | Quantity | Quantity | Value at 
Number of} (million Number of] (million | (million million point of con- 
consumers cubie ſconsumers cubic cubic cubic sumption 
(thousand) feet) (thousand) feet) feet) feet) (thousand 
dollars) 
Connecticut 115 3, 409 7 670 989 5, 068 5, 225 
Indiana 154 8, 840 8 2, 025 15, 345 26, 210 14, 577 
Massachusetts 289 10, 060 19 2, 390 j 17, 410 ; 
New Jersey 502 11, 105 38 1, 813 9, 745 22, 31, 599 
New Lor 718 41 15, 098 , 868 98, 596 167, 944 
Pennsylvania.........- 751 49, 731 85 24, 168 78, 897 ; 
Total: 
1900 òd9 2. 529 151, 775 148 26, 994 70, 075 2⁴8, 844 342, 
lr 2, 958 469 216 36, 245 : 337, 968 406, 826 


1 Included in tables for consumption of natural gas (tables 10-12). 
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VALUE AND PRICES 


Average value of natural gas at the wellhead was 14.0 cents per 
thousand cubic feet, 1.1 cents per thousand cubic feet more than 
1959, or an estimated total value of $1,789,970,000, compared to $1,556,- 
800,000 in 1959. 

Average value at the point of consumption was 50.1 cents per thou- 
sand cubic feet, 2.4 cents per thousand more than 1959, or a total value 
of $6,269,740,000, compared to $5,641,712,000 in 1959. 


TABLE 15.—Average value of natural gas in the United States 
(Cents per thousand cubic feet) 


At wells At point of At wells At point of 
(estimated) | consumption (estimated) | consumption 
State r WEE State P 
1959 | 1960 | 1959 1960 1959 | 1960 | 1959 | 1960 
Alabama 9.7 7. 3 48.1 52.3 || Nebraska 15.9 17.5] 46.2 47.6 
Alaska 12.0 | 12.2 16.0 13.1 || Nevada.............|.-.--..].-..--- 71. 9 72. 3 
Arizona 4æꝗ ::ee 41.2 | 42.5 || New Hampshire mme 157.4 | 163.3 
Arkansas 8.7] 11.9] 27.3] 41.1 || New Jersey 4 ..-. 140.4 | 147.6 
Oalifornia 24.6 | 26.7 | 52.4 | 55.6 || New Mexico `. 10.0 | 10.7 | 17.1 20. 1 
Colorado............. 11.0 | 11.9 | 40.2 | 37.8 || New York.......... 30.5 | 30.9 132. 5 127.0 
Connecticut 4 166.4 | 151.3 || North Carolina . . 82.1 73. 8 
Delaware 94.6 | 108. 4 || North Dakota 9291 11.4] 33.6 39. 6 
District of Columbia 147.0 | 148.3 || Obhto..............-- 23.5 | 66.3 70.4 
Florida..............- 16.2 | 59.6 | 50.6 || Oklahoma 10.0 | 11.9 25.4 26. 1 
Georgia. A A ecw aes 51.3 | 61.4 || Oregon 79.6 74.7 
dsds, A WEE 48.3 | 53.6 || Pennsylvania....... 29.2 | 31.8 | 78.1 80.3 
Ilinois............-..- 13.9] 12.5| 71.0] 74.9 || Rhode Island 4 .:. 164.0 | 161.8 
Indiana 19.0 | 17.8 | 68.1 | 62.6 || South Carolina .. .. . 12... . e 66. 4 58.2 
77%%öCö§Ü—õo¾oj 8 52.5 | 56.2 || South Dakcta 4 e 55. 6 60. 2 
Kansas 12.0 | 11.7 | 29.2] 30.7 || Tennessee 16.7 17.5 487 52, 2 
Kentucky 23.7 | 24.4 | 52.0 | 55.6 || Texas 10.8 11.38] 18.6 19.4 
Louisiana . 15.4 | 17.1 | 23.3 22.7 || Utah..............-- 14. 2 18.0] 45.5 44. 7 
Maryland 27.0 | 26.6 | 130.6 | 186.4 || Virginia............- 26.2 | 27.1 | 101.2 | 103. 4 
Massachusetts 160.5 | 170.0 || Washington.........|..-.--.|.------ 56. 9 62. 2 
Michigan...........- 23.0} 21.4! 82.9 | 80.0 || West Virginia 26.0 | 26.2 | 47.7 53.9 
Minnesota 4 59.3 | 65.8 |! Wisconsin 4 2. 98. 5 98. 8 
Mississippi 15.5 | 18.8 | 33.3] 36.2 || Wyoming 8.1] 120] 23.2 24. 5 
¡JE AMIA 1... sc 25.0 | 52.7 | 56.4 
Montana 7. 5 7.1] 41.6 41.6 Total 12.9 | 14.0] 47.7 50. 1 


WORLD PRODUCTION 


Marketed production of natural gas produced in all known coun- 
tries has been recorded in million cubic feet by the Bureau of Mines. 
The data are comparable to Bureau of Mines natural gas statistics 
as far as possible, that is, marketed production. However, gases used 
for repressuring and gases flared, vented or otherwise wasted are 
excluded from the data. 
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TABLE 16.—Marketed production of natural gas at 60° F. (16.67? C.) and 
normal atmospheric pressure 


(Million cubic feet) 
Country ! 1956 1957 1958 1959 1960 
North America: 
Barbados......-....----..--- 125 108 98 86 88 
Canada 169, 153 220, 007 337, 804 417, 335 504, 452 
Mexico REN 132, 258 173, 262 277, 576 348, 112 360, 691 
Trinidad BEE 19, 319 21, 202 23, 403 34, 850 3 28, 000 
United States 10, 081, 9023 10, 680, 258 11, 030, 298 12, 046, 115 12, 771, 038 
South America: 
Argentina 26, 214 29, 197 29, 693 32, 101 3 50, 650 
Bollvin. EE 262 299 224 261 4 
Ee 3, 130 5, 866 11, 213 15, 994 19, 968 
Ge 2¹, 913 29, 723 49, 858 67, 746 81, 873 
Colombia 3. ................- „28 23, 736 29, 557 33, 887 82, 562 
Peru 2 2 29, 914 37, 510 33, 762 (4) d 
Venezuela 111, 749 135, 241 146, 691 156, 434 171, 898 
Europe: 
Austri s 27, 801 28, 308 30, 613 42, 098 54, 830 
Czechoslovakia 10, 238 28, 805 46, 501 4 
ls AA 11, 659 16, 299 21, 367 50, 804 106, 199 
Germany, West 13, 682 13, 328 12, 832 14, 466 16, 717 
533 ͤ 16, 869 15, 339 13, 995 12, 353 12, 694 
da 166, 644 186, 118 193, 156 228, 307 240, 610 
Netherlands................. 6, 307 6, 195 7, 763 9, 330 11, 830 
Poland 16, 230 15, 592 14, 267 15, 589 20, 500 
Rumania ——— . ...... 163, 235 172, 895 189, 410 215, 797 2⁴3, 
S 2; A 450, 345 693, 524 1, 115, 495 1, 388, 304 1, 754, 040 
Yugoslavia.................. 1, 437 1, 1,7 1,8 1, 976 
Asia: 
Bunke 3, 054 2, 823 2, 757 2, 836 4) 
gi WEE 22 32 178 730 
ée AAA 4, 096 4, 764 4, 725 4, 794 5, 201 
Indonesia 222 76, 319 80, 910 77, 887 83, 224 3 87, 700 
Ti ĩͤ 15, 552 25, 578 26, 288 32, 055 36, 299 
III! AS AS VE , 203 
Jann. 6, 9, 092 13, 730 18, 913 27, 297 
Pakistans 10, 441 15, 349 19, 308 22, 365 29, 842 
„ O oO s= 1, 015 1, 073 979 9 
Algeria (Sahara) 4 LL Lc LLL. 4, 083 13, 786 (4) 
Congo, ODUDNC Ol o; oi A so tees 8 231 (4) 
Gabon, Republic of. `... lemer we e ele . . 15 258 278 
MOr0000....-.2 amem ss 2. 273 126 69 154 (4) 
Tunisia-_-. .... .. .. . sese 217 225 218 225 252 
Union of South Africa 6 (4) (4) (4) (4) 
Oceania: New Zealand.......... 8 7 5 6 | 5 


1 Natural gas is produced in China, but no recent information is available, 
3 Total production. 

s Estimate. 

4 Data not available, 


NOTE: Data relate, as far as possible, to natural gas actually collected and utilized as fuel or raw 
material. They exclude gas used for repressuring and gas flared, vented, or otherwise wasted, whether or 
not the gas has first been processed for the extraction of natural gasoline. 

For countries reporting in the metric system, the following conversion factor will be used: 


mi at 32? F, (0° C.) X37.32—ft.? at 60° F. 
(ft.3 at 60° H. 0. 026795 m? at 32° F.) 


Compiled by Pearl J. Thompson, Division of Foreign Activities. 
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GENERAL SUMMARY 


ATURAL gas liquids production increased 6 percent in 1960 to 
14,287 million gallons. Production of liquefied petroleum (LP) 
gases and ethane increased 7 percent, and natural gasoline and 

isopentane production increased 6 percent. About 24 percent less 

finished gasoline and naphtha was produced at natural gas liquid 
plants in 1960, but the output of other finished materials increased 

20 percent. 

Plants shipped 6 percent more natural gas liquids to refineries to 
be used in blending into motor fuel in 1960, and natural gas liquids 
accounted for 11 percent of the total refinery output of motor fuel, 
compared with 10.4 percent in 1959. Sales of liquefied gases and 
ethane which includes LP-gases produced at plants and liquefied 
refinery (LR) gases produced at petroleum refineries for uses other 
— blending into gasoline increased 7 percent to 9,545 million 
gallons. 


N 


SCOPE OF REPORT 


Statistics on natural gas liquids are collected by the Bureau of 
Mines from reports submitted by natural gasoline plants, cycling 
plants, and fractionators that handle series as liquids. Informa- 
tion on production, stocks, and distribution is obtained from monthly 
reports. Annual reports provide data on type of plant, production, 
value of production, and volume of gas processed. Reports submitted 
to the Bureau cover all except the small volume of natural gas liquids 
recovered at pipeline compressor stations and gas-dehydration plants. 
Such recovery 1s considered to be of little significance in the National 

1 Commodity-Industry analyst. 

2 Business analyst. 


3 Statistical clerk. 
* Statistical assistant. 
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and State totals. Plant condensate is included in the category of 
natural gas liquids. Field condensate, however, is reported with crude 
oil and is excluded from the total for natural gas liquids. LR-gases 
and ethane produced at petroleum refineries are not natural gas 
liquids, but to obtain Pics pr distribution of liquefied gases the sales 
data shown in this chapter cover the products of natural gasoline 
plants and petroleum refineries. 

Data on sales of LP-gases are collected by the Bureau of Mines 
from annual reports received from all producers and distributors and 
from most of the dealers that sell over 100,000 gallons of LP-gases 
annually. The reported sample of dealer sales is expanded by 
Petroleum Administration for Defense (P.A.D.) districts on the basis 
of domestic demand in the districts. Data on sales of LP-gases used 
as fuels or chemicals include data on ethane and liquefied gas pro- 
duced at natural gasoline plants and at petroleum refineries; they 
exclude, however, data on LP-gases blended into motor fuel. 

Liquefied gases and ethane, whether obtained from natural gas or 
processing in refineries, are defined as follows: 

Ethane.—Includes all ethane, ethylene, and mixtures containing 
more than 50 percent of either. 

Propane.—Includes all product covered by NGAA specifications for 
commercial propane. 


TABLE 1.—Salient statistics of the natural gas liquids industry in the United 
States 


[Thousand gallons unless otherwise stated] 


1956 1957 1958 1959 1960 
Production: 
Natural gasoline and isopentane- ..... 4, 438,890 | 4,499,495 | 4,355,025 | 4,222, 266 4, 479, 454 
LP-gases and ethane................... 6, 487,413 | 6,655,282 | 6,783,000 | 7,874,706 8, 444, 074 
Finished gasoline and naphtha. ....... 832, 915 779, 807 701, 456 660, 6 503, 659 
Other finished products 535, 295 455, 005 539, 977 714, 170 859, 394 
z A 12, 294, 513 | 12, 389, 589 | 12, 379, 458 | 13, 471,808 | 14, 286, 581 
Shipments for use in gasoline 1 6,990,389 | 7,241,831 | 6,904,179 | 7,067, 963 7, 522, 372 
Transfers to nongasoline uses: 
LP-gases ! and ethane 2222 4,796,743 | 4,915,211 | 5,174,140 | 6,149, 430 6, 391, 217 
Other finished products 207, 768 181, 011 191, 077 158, 708 212, 483 
Stocks at plants, terminals, and refineries: 
Natural gasoline....................... 194, 757 168, 244 198, 284 170, 058 197, 895 
rr ee 587, 094 568, 601 664, 705 790, 579 946, 758 
Other finished products 81, 627 109, 727 92, 595 84, 606 70, 465 
g 863, 478 8⁴6, 572 955, 584 | 1,045, 243 1, 215, 118 
Value of natural gas liquids at plants 
thousand dollars. 697, 143 079, 456 689, 710 758, 496 808, 385 
Average value per gallon........... cents 5.7 5. 5 5. 6 5.6 


. : : E 5.7 

Natural gas processed. - million cubic feet. 8, 590, 163 8,578,561 | 8,452,544 | 9, 186, 862 9, 768, 189 
Average yield, all natural gas liquids 

gallons per M cubic feet 1. 43 ]. 44 1. 46 1. 47 1. 46 


— r | w | rra ———————————— 


Sales for fuel and chemical uses: 
Liquefied petroleum gas and ethane...| 4,528,356 | 4,780,141 | 5,054,271 | 6,047,061 6, 332, 699 


Liquefied refinery gas and ethane...... 2,107,407 | 2,158,980 | 2,407,818 | 2,872, 100 3, 211, 950 
LCE 6, 635, 763 | 6,939,121 | 7,462,089 | 8,919,161 9, 544, 649 

Exports of natural gasoline, LP-gases, and 
KR PASOS EE 187, 882 192, 505 120, 017 94, 620 125, 590 
Imports of LP-gases and LR-gases......... (3) (3) 8) ` (3) 68, 502 


1 Includes exports of natural gasoline 
3 Includes exports of LP-gases. 
3 Imports of liquefied gases included with gasoline. 
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Butane-propane mixture.—Includes all product covered by NGAA 
specifications for commercial butane-propane mixtures. 

Butanes.—Includes all product covered by NGAA specifications for 
commercial butane, except those that contain 60 percent or more 
isobutane. 

Isobutane.—Includes all product covered by NGAA specifications 
for commercial butane that contain 60 percent or more isobutane. 

Other mixtures of liquefied petroleum gases.—Includes mixtures that 
cannot be classified within the above 5 classifications, such as mixtures 
containing less than 50 percent ethane but more than 50 percent 
propane and butane. 


RESERVES 


The estimated proved recoverable reserves of natural gas liquids 
in the United States as of December 31, 1960, were 6,816 million 
barrels, according to the American Gas Association Reserves Com- 
mittee. This represented a 294 million barrel increase for the year. 
Reserves increased in 9 States and declined in 14 others. Texas, with 
a gain of 165 million barrels, and Louisiana, with 75 million, accounted 
for most of the increase of proved reserves for the year. Proved re- 
serves of natural gas liquids can increase both by the discovery of new 
fields and by the construction of a gasoline plant in an existing field, 
which assures improved recovery from that field. 


TABLE 2.—Estimated proved recoverable reserves of natural gas liquids! in the 
United States 


[Thousand barrels] 


Changes in reserves during 1960 Reserves as of Dec. 31, 1960 
Reserves Discover- 
State as of Exten- lies of new Nonasso-| Associ- 
Dec. 31, | sions and [fields and| Net pro- | ciated lated with|Dissolved 
1959 revisions |new pools duction | with oil oil in oil Total 
ino 
fields 
Arkansas 32,017 | —2, 640 15 1, 895 4, 050 14, 243 9, 204 27, 497 
California 2._.........- 325, 318 16, 607 365 28, 429 0 102, 288 211,573 313, 861 
Colorado 24, 914 2, 699 360 3, 949 5, 881 , 922 12, 221 24,024 
Illinois 10, 754 27 1, 578 6 0 10, 007 10, 053 
Indiana 124 5 1 20 6 99 110 
Kansas 196, 912 7. 680 930 7,119 | 179, 479 15, 796 3, 128 198, 403 
Kentucky..........- 49, 200 2, 000 1, 000 3, 238 49, 052 0 0 49. 052 
Louisiana 2.......... 1,357,798 | 113,002 44, 466 82,291 |1,173,896 | 219, 740 39,339 | 1, 432, 975 
Michigan 1, 562 118 156 217 359 680 „61 
Mississippi 40,944 | —4, 598 2,340 2, 505 22, 485 7, 591 6, 105 36, 181 
Montana 13,511 | —2, 297 1, 101 627 2, 482 0 9, 206 11, 688 
Nebraska 5, 432 1, 450 25 752 3, €00 651 1, 904 6, 155 
New Mexico 423, 040 86, 134 3, 072 28, 347 324, 387 46, 137 114, 275 484, 799 
North Dakota 97, Fy m. 991 1, 16, 388 74, 830 91, 218 
O SE ; —1, 0 
Oklahoma 367, 569 —5, 374 4, 601 28,483 | 155, 572 51, 790 130, 951 338, 313 
Pennsylvania 3,677 | —1, 500 0 67 2, 110 0 0 2, 110 
Texas 2_ .ocolocec2ce 3, 430,375 | 335, 403 58,537 | 228,141 [1,657,955 | 663, 665 [1, 274, 554 | 3, 596, 174 
En OO EE , 376 20, 37 0 2. 044 , 131 0 37, 57 50, 702 
West Virginia....... 34, 166 10, 828 3, 610 3,870 44,734 0 0 ; 
Wyoming 73, 279 29, 252 3 6, 159 47, 541 1, 940 46, 894 96, 375 
Miscellaneous 3. 18 2 0 4 0 0 16 16 
Total... . ` 6, 522,368 | 603,621 | 121,509 | 431,379 3, 686, 986 |1,146,516 11, 082, 557 | 6,816, 059 


1 Comprises natural gasoline, LP-gases, and condensate. 
2 Includes offshore reserves. 
3 Includes Alabama and Florida. 


Source: Committee on natural gas reserves, American Gas Association, 
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PRODUCTION 


The total production of natural gas liquids in 1960 was 14,287 mil- 
lion gallons, a 6 percent increase for the year. LP-gases and ethane 
represented 59 percent of the total production, natural gasoline and 
isopentane 31 percent, finished gasoline and naphtha 4 percent, and 
the remaining 6 percent were the other products that included raw 
condensate, kerosine, distillate fuel oil, jet fuel, and miscellaneous 
finished products. 

Natural-gasoline and isopentane production increased 6 percent for 
the year. Ethane production was 24 percent higher (612 million gal- 
lons in 1960, compared with 494 million in 1959). The production of 
LP-gases in 1960 increased 6 percent, and a breakdown of the various 
gases included in this group shows that propane production increased 
12 percent, isobutane 5 percent, and butane 8 percent, while the output 
of butane-propane mix and other LP-gases mixtures declined 8 
percent. 

Production of finished gasoline and naphtha was 24 percent less in 
1960, but the output of other finished products increased 33 percent. 
Plant condensate production in 1960 was 17 percent higher than in 
1959. 

Liquefied gases and ethane produced at petroleum refineries (LR- 
gases) totaled 3,258 million gallons in 1960, compared with 2,885 
million in 1959. 
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Figure 1.— Production of natural gas liquids in the United States, 1940-60. 
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NATURAL GAS PROCESSED, YIELD, AND NUMBER OF 
PLANTS 


There were 560 natural gas liquid plants operating as of December 
31, 1960, compared with 555 a year ago. The number of operators of 
these plants declined from 198 in 1959 to 185 in 1960. Most of the 
additional plants in operation at the end of 1960 were the absorption 
type that produced 81 percent of the natural gas liquids output in 
1960. 


TABLE 3.—Natural gas liquids produced, value at plants, and gas processed in 
the United States in 1960, by States 


Finished gasoline and 
N Natural gasoline ! LP-gases and ethane naphtha 
o AMA ARAS ENEE 
State ber of 

oper- | Thou- | Thou- | Cents| Thou- | Thou- | Cents | Thou- | Thou- | Cents 

ators?| sand sand per sand sand per sand sand per 
gallons | dollars | gallon | gallons | dollars | gallon | gallons | dollars | gallon 
Arkansas 7 32,513 | 1,980 6.1 73.252 | 3,735 5.1 | 1,104 119 10.8 
California 22 | 745,582 | 58, 460 7.8 | 408,378 | 21, 482 D. 3 AA A EE 
Colorado..........- 9 72,951 | 4,123 5.7 | 104,275 | 4,938 /// E IA 
Illinois 3 16,496 | 1,313 8.0 | 358,366 | 19, 941 D. 6. A A EE 
ansas 10 | 115,508 | 6, 669 5.8 | 127,270 , im A A NONE 
Kentucky 3........ 8 , 601 | 1,939 7.3 | 240,745 | 12, 057 «Soy EE, AA 8 
Louisiana.......... 36 | 335,715 | 24,277 7.2 | 606,023 | 28,147 4. 6 |208, 450 | 17,178 8.2 
Mississippi 4 21, 1, 395 6.4 10,151 564 D. A ᷣ A 
Montana 4......... 4 24, 513 1, 381 5.6 90, 489 6, 133 R: AA AAA AA 
Nebraska 33 4 ,047 | 1,742 6.7 89, 462 4,607 Geb A A 8 
New Mexico 13 | 305,179 | 19, 413 6.4 | 645, 116 | 28, 788 r. A RN A 
Oklahoma 36 | 486, 924 , 965 6.2 | 762,258 | 32, 409 4.3 | 1,639 120 7.3 
Pennsylvania...... 4 1, 399 85 6.1 1, 580 3 Be E RA A 
e 91 2, 176, 092 154, 488 7. 1 14,476, 142 200, 478 4. 5 1292, 466 | 25, 983 8. 9 
West Virginia 8 23, 0 1, 505 6.5 | 329,874 | 16, 527 /// 
Wyoming 7 69, 169 4, 323 6.2 | 120,693 | 5,279 / 8 
Total. 172 4, 479, 454 |313, 058 7.0 8. 444, 074 391, 566 4. 6 503, 659 | 43, 400 8.6 
Other products 6 Total natural gas liquids Natural gas processed 
Average 

State Thou- | Thou- | Cents Thou- | Cents yield 


sand sand per Thousand sand per Million (gallons 
gallons | dollars | gallon gallons dollars | gallon | cubic feet | per M 


cubic 
feet) 

Arkansas 941 49 5.2 107, 810 5, 883 5.5 120, 943 . 89 
California 49,075 | 4, 036 8.2 | 1, 203. 035 83, 978 7. 0 548, 406 2. 19 
Colorado 228 15 6. 6 177, 454 9,076 5. 1 322 2. 10 
lh A A 374, 862 21, 254 5.7 ? 194, 679 1. 93 
Kansas 360 25 6. 9 243, 138 13, 037 5.4 451. 676 . 54 
Kentucky AA ⁵ð é A VE 267, 346 13, 906 5.2 1 273, 558 . 98 
Louisiana 331, 402 | 24, 759 7.5 1, 481, 590 94, 361 6.4 1, 491, 078 . 90 
Mississippi 1, 964 157 8. 0 33, 799 2, 116 6. 3 1, 369 . 26 
Montana 4... gs GEN 115, 002 7, 514 6. 5 41. 480 2. 77 
Nebraska 3 ll 115, 509 6, 349 5. 5 41, 663 2. 77 
New Mexico 16, 488 999 6.1 966, 783 49, 200 5. 1 662, 479 1. 46 
Oklahoma 43, 432 2, 989 6. 9 1, 294, 253 65, 483 5.1 760, 743 1. 70 
Pennsylvania 444 . ...- , 979 7.5 2, 639 1.13 
Texas... 8 412, 348 | 27,112 6.6 | 7,357,048 | 408, 061 5.5 | 4,578, 623 1. 61 
West Virginia 1 6.2 „085 ; 5.1 214, 372 1. 65 
Wyoming............. 3, 026 212 7.0 192, 888 9, 814 5.1 170, 159 1.13 

Total 859, 394 | 60, 361 7.0 | 14, 286, 581 | 808, 385 5.7 | 9,768, 189 1. 46 

1 Includes isopentane. 


3 A producer operating in more than 1 State is counted but once in arriving at total for United States. 
3 Michigan (3 operators) included in Kentucky. 

4 Utah (2 operators) included in Montana. 

5 North Dakota (1 operator) included in Nebraska. 

¢ Includes condensate, kerosene, jet fuel, distillate, etc. 

? Includes gas from transmission lines, previously treated in another State. 
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The natural gas liquids plants processed 9,768 billion cubic feet of 
natural gas in 1960, 6 percent more than in 1959, but the average yield 
per thousand cubic feet of gas processed declined from 1.47 gallons 
in 1959 to 1.46 gallons in 1960. 


TABLE 5.—Natural gas liquids produced in the United States in 1960, by States 
and methods of manufacture | 


Number of plants operating Production (thousand gallons) 
Dec. 31, 1960 
States KEE 
Com- | Absorp- Cycling? | Total] Com- Absorp- Cycling Total 
pression!| tion? pression tion 

Arkansas 5 6 1 7 (4) (4) (4) 107, 810 
California......... 4 62 3 69 1,617 | 1,033,424 167, 994 , 203, 035 
Colorado 3 4 13 1 18 292, 456 
O1S A 9. „ E AAA 7 (4) 6 oe 384, 349 
Kansas 1 122 E 13 (4) 4) ———dqollclseesses 243, 138 
Kentucky......... 2 . 6 (4) „„ 257, 859 
Louisiana 6 36 13 55 57, 369 7 774,811 649, 410 1, 481, 500 
Mississippi 1 3 1 5 (4) 4) 33, 799 
Nebraska 33. G G 1185800909 — 115, 509 

New Mexico 5 . 26 41, 383 925, 400 |....------... ; 
Oklahoma......... 2 58 2 62 25,417 | 1,171. 511 97,325 1, 294, 253 

Pennsylvania...... Se, PO WEEN 6 2,801 |..........-- : 
exas......... ...- 16 193 27 | 236 | 227,254 | 5, 984, 453 | 1,145,341 7,357, 048 
West Virginia..... Sé ——— CX CEN 187, 548 165, 537 |...........- „085 
Wyoming... mur 1000 56e 10 4) „„ 192, 888 
Total: 1960... 73 439 48 | 560 | 561,569 | 11,622,670 | 2,102,342 | 14, 286, 581 
1959... 74 434 47 | 555 | 571,515 | 10,858,890 | 2,041,403 | 13, 471, 808 


1 Includes 30 plants manufacturing LP-gases; 1 refrigeration-type plant each in Kansas, Mississippi, and 
West Virginia; 2 refrigeration-type plants in California, Colorado, and Louisiana; 4 refrigeration-type plants 
in New Mexico; and 8 refrigeration-type plants in Texas. 

2 Includes combination of absorption with compression process. Includes 315 plants manufacturing LP- 


gases. 

3 Includes 46 plants manufacturing LP-gases. 

4 EE in State total production and U.S. total production to avoid disclosing individual company 
operations. 

s Montana (2 absorption plants) and Utah (1 absorption plant) included in Colorado. 

6 Michigan (2 compression and 1 absorption plants) included in Illinois. 

? Includes some drip gasoline. 

8 North Dakota (1 absorption plant) included in Nebraska. 


SHIPMENTS OF NATURAL GAS LIQUIDS FROM PLANTS 
AND TERMINALS 


The total volume of shipments of natural gas liquids from plants 
and terminals in 1960 was 14,126 million gallons. This was 5 per- 
cent higher than in 1959. 

Motor fuel use.—Shipments of natural gas liquids for use as blend- 
ing material in motor fuel totaled 7,522 million gallons in 1960, 6 
percent more than in 1959. Of this total, 93 percent was blended into 
gasoline at petroleum refineries. Natural gas liquids comprised 11 
percent of the total refinery output of gasoline in 1960. 

Other uses. —Shipments of natural gas liquids for uses other than 
motor fuel increased 5 percent in 1960. All shipments of ethane were 
for chemical use. Shipments of finished products (kerosine, distillate 
fuel oil, jet fuel, and miscellaneous) increased 34 percent during the 
year. Details of the uses of liquefied gases are shown in this chapter 
m i section entitled “Sales of Liquefied Petroleum Gases and 

thane. 
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TABLE 7.—Natural-gas liquids utilized at refineries in the United States in 1960, 
by Bureau of Mines refinery districts and by months 


[Thousand gallons] 
District January |February| March April May June July 
East Coast...........---------- 9,114 7, 350 5, 292 8, 274 2, 436 4, 662 3, 906 
AppalachiaD. .. . . 126 252 294 378 294 504 756 


Indiana, Illinois, Kentucky, etc.“ 59, 472 54, 348 54, 390 45, 612 49, 098 38, 892 45, 444 
D Wise, N. Dak. & 


Dri de ERR 2, 646 2, 352 1, 848 1, 974 1, 680 3, 108 2, 814 
Oklahoma, Kansas, Missouri, 
Eeer 55, 902 49, 560 53, 088 54, 642 53, 214 51, 828 50, 442 
Texas: 
Kette e 2222 Soka eee 87, 486 84, 924 100, 128 93, 660 101, 682 96, 474 106, 680 
Gulf Coast 175, 854 152, 040 154, 308 153, 048 160, 356 162, 582 169, 974 
Total Texas 263,340 | 236,964 | 254,436 | 246,708 | 262,038 | 259,056 276, 654 
Louisiana-Arkansas: 
Louisiana Gulf Coast 62, 706 54, 894 53, 172 50, 820 46, 368 49, 014 57,972 


Arkansas, Louisiana Inland.| 37,464 29, 148 32, 550 30, 996 30, 870 28, 434 29, 232 


Total Louisiana-Arkansas.| 100, 170 84, 042 85, 722 81, 816 77,238 77, 448 86, 604 


New Mexico 8, 192 3, 318 2, 712 2, 730 3, 102 3, 696 3, 906 
Other Rocky Mountain 11, 130 10, 584 10, 416 8, 232 9,786 11, 424 12, 180 
West Coast... 85, 554 84, 798 92, 316 90, 426 90, 594 92, 274 97, 104 
Total United States 590,646 | 533,568 | 560,574 | 540,792 | 549,570 | 542,892 579. 810 
| 
District August | September| October | November | December Total 
East e E 7, 182 6, 720 7, 854 8, 610 6, 342 77, 742 
Appalachia nnn SBV. ³ĩW◻.; ⁰¶⁰ydt dE 3, 192 
Indiana, Illinois, Kentucky, etc.| 50, 064 49, 770 51, 954 58, 128 63, 294 620, 466 
Minn., Wise, N. Dak. & 
ooo ee 2, 730 2, 520 3, 486 3, 486 3, 570 32, 214 
Oklahoma, Kansas, Missouri, 
“! 22 am Sasu asa 57,834 61, 698 63, 210 68, 628 65, 394 685, 440 
Texas: 
Mand AA 103, 572 108, 696 109, 242 103, 362 101, 766 1, 197, 672 
Gulf Coast 183, 078 173, 040 181, 944 172, 998 198, 408 2, 037, 630 
Total Texas 286, 650 281, 736 291, 186 276, 360 300, 174 3, 235, 302 
Louisiana-Arkansas: 
Louisiana Gulf Coast 64, 008 63, 756 65, 898 69, 468 76, 818 714, 294 
Arkansas, Louisiana Inland.| 22,260 27, 720 29, 358 29, 862 30, 618 358, 512 
'Total Louisiana-Arkansas. 86, 268 91, 476 95, 256 99, 330 107, 436 1, 072, 806 
New Mexico 4, 494 3, 612 3, 696 3, 570 8, 108 41, 286 
Other Rocky Mountain 11, 466 11, 004 12, 306 13, 818 14, 238 136, 584 
West Coast 90, 678 87, 948 101, 052 90, 174 97, 272 1, 100, 190 


Total United States 597, 954 596, 484 630, 000 622, 104 660, 828 4, 005, 222 


617302—61——23 
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TABLE 8.—Percentage of natural gas liquids in refinery gasoline’ in the United 


States, by Bureau of Mines refinery districts 


EEE Glee | een —  _E _____ RA —— rr ore —— | Ee M s m ma | um 


Indi- | Minnesota, 
ana, | Wisconsin, 
Year | East | Ap- |Illinois, North 
Coast] pa- | Ken- | Dakota, 
lach- | tucky, | and South 
lan etc. Dakota 
1956....| 1.4] 0.3 5.8 1.5 
1957....} 1.3 (2) 5.6 1.5 
1958....| 1.3] () 4.8 1.7 
1959. 1.2] () 4.4 3.3 
1960....] 1.0 | () 5.4 3.6 


Okla- 
homa, 
Kansas,| Texas | Texas 
Mis- | Inland | Gulf 
souri, Coast 
ete. 

10.1 34.2 10. 9 
9.7 34.3 12. 7 
9.3 34.8 13. 4 

10.6 35. 6 14.4 

11.1 35.6 13.6 


Arkan- 

sas, 

Loui- | Rocky| West | Total 

siana |Moun-| Coast 

Inland 
.4 4.7 5.1 | 15.1 9.7 
.6 4.6 5.8] 14.0 10.6 
, 4 13.1 5.6] 13.4 9.7 
.1 25.3 6.7 | 12.5] 10.4 
. 0 35. 7 7.8] 13.4 11.0 


1 Refinery gasoline excludes jet fuel. 
2 Less than 0.5 percent. 


TABLE 9.—Liquefied petroleum gas and ethane produced at natural gasoline and 
cycling plants in 1960 


[Thousand gallons] 
Butane- Other 
States and areas Propane propane Butane Isobutane LP-gas Total 
x 
West Pennsylvania........... 1,142 333. . 1, 580 
West Virginia 70,884 |............ 31,846 |............ 1 227, 144 329, 874 
Huüineiss 8 175, 286 658 8, 918 16, 317 1 157, 187 as 366 
Kansas. .....----------------- 52, 692 7,188 50, 392 16, 998 |............ 127, 270 
Kentueky___.. 273,187 |............ 20, 748 15, 132 | 13131, 678 3 240, 745 
Michigan Ee LS, AAA PP GE (2) 
AKA 3 57, 710 „ J EE 8 Se 462 
North Dakota „ F ( atas d 
Oklahoma.................... 405, 452 61, 651 165, 150 40,005 |............ 762, 258 
Arkansa88............-.......- ,8 10, 641 9, 547 10, 671 516 73, 252 
Louisiana 
E GE 211, 028 24, 114 82, 067 52, 438 114 044 383, 691 
Inland 98, 516 79, 287 18, 500 26,029 9 222, 332 
Total Louisiana 3009, 544 103, 401 100, 567 78, 467 14, 044 606, 023 
Mississippi. illi. 7, 386 882 L A AA 10, 151 
New Mexico 326, 324 20, 307 269, 486 28, 999 |...-.-.-.--- 645, 116 
exas: 
Gah EE 245, 176 50, 203 233, 498 149, 048 169, 315 847, 240 
Kg EE 1, 077, 588 130, 071 507, 273 92, 710 7,029 1, 814, 671 
SST 95, 657 7, 26 33, 873 : 3 38, 319 
Pan handle. 335, 24, 866 293, 041 124, 792 29, 008 798, 337 
OtleE suero Re 827, 012 194, 718 161, 885 91, 961 1 101, 399 877, 575 
Total Texas 2, 081, 663 407,119 | 1,229, 570 460, 039 297, 751 4, 476, 142 
Colorado 69,181 |............ 3⁴5, 3508 738 104, 275 
Montana. g 2, 815 $ 37 OA EE A 4 00, 489 
¡A A NM EEN E EEN DEER (4) 
Wyoming 76, 153 47 /// ³· AA À. 120, 693 
California 261, 330 33, 164 , 950 31,148 31, 786 408, 378 
Grand total SE 4, 143, 931 654, 311 2, 087, 212 697, 776 ë 860, 844 8, 444, 074 


1 Includes ethane production. 

2 Michigan included with Kentucky, 

s North Dakota included with Nebraska. 
4 Utah included with Montana. 


$ Includes 612,141,000 gallons of ethane production. 
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TABLE 10.—Liquefied petroleum gas and ethane produced at refineries in 1960 


NATURAL GAS LIQUIDS 


(Thousand gallons] 
States and areas Propane Butane- Butane Other LR-gas Total 
propane mix 

East Coast 209, 454 |... Ll lll... 84, 818 1 39, 606 283, 878 

West New York................. 18, 732 504 3 19, 
Pennsylvania 129, 570 210 1,002: 88 130, 872 
MELINA EE , WEN 1, 302 1, 302 
ö;—dq 8 128, 436 |.............-. 18, 984 2, 142 149, 562 
kee TEEN 32, 718 —966 — —42 1, 290 
JJ 47, 1, 386 20, 496 |.............- 69, 804 
Kentucky EE 3 17, 556 —504 —210 3 2 16, 926 
Michigan 30, 702 ME 462 1 5, 796 , 960 

ennessee_-.-......... . . ... . ...-- 8 A ĩðW O TOS 6 
Minnesota 4 Q0) |..........-..-. (3) (3) 

ISSOUM AAA sss: | NE, AAA EN A E (3 
Nebraska... . i ccs $35 532 AAA 3 9, 660 8 84 $ 45,276 
North Dakota Q) `. AE EE (3) 

ODl SE 108, 612 —168 2,772 4, 410 115, 626 
Oklahoma .. . 90, 13, 230 , 123 46, 410 178, 794 
ee 8 | 8 | 8 ke 8 
ITC AAA AA 
Louisiana 
/f S ipee uz 218, 442 28, 308 48, 510 1 387, 828 683, 088 
A ˙ a /// A SSS sO 3, 318 
rr a 218, 736 31, 332 48, 510 1 387, 828 686, 406 
Mississippi 125, 452 12, 016 15, 922 41, 428 4 34, 818 
New Mexlico..................... 0 —1,008 |.............. 2, 304 
Texas: 
QUIE ee 356, 370 2, 184 237, 048 1 261, 366 856, 968 
eie ; 5, 460 49, 500 |.....-........ 139, 608 
gn EE 440, 958 7, 644 286, 608 1 261, 366 996, 576 
Colorado ů———— 0.426 l cossa 4,956 |.............. 11, 382 
Montana. 9588888 uu. 6,048 |.............. 15, 414 

A A . 408222 „822 
Wyoming 2,814 eerste NEE eege 11, 340 
eee : 11, 886 88, 116 1 30, 282 395, 556 

Grand total............... 1, 842, 876 66, 570 568, 134 5 780, 596 8, 258, 276 

1 Includes ethane production. | 

2 Tennessee included with Kentucky. 

s Minnesota, Missouri, and North Dakota included with Nebraska. 


4 Alabama and Arkansas included with Mississippi. 
$ Includes 359,856,000 gallons of ethane production. 
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TABLE 11.—Liquefied petroleum gas and ethane produced at refineries in 1959 


[Thousand gallons] 
States and areas Propane Butane- Butane Other Total 
propane mix LR-gas 
East Coast 183, 288 462 30. 660 1 25, 494 239, 904 
West New LOr A A AA 9, 828 
Pennsylvania 131, 544 uc 5, 082 84 136, 710 
Me IIA EE aenea ĩ ĩ 2, 394 2, 394 
IIe e EE 85,974 EE 6, 132 —504 91, 602 
Idi sss sue cecal IJ AA EE 2 
AR A 33, 348 13, 356 Ü AA 78. 456 
Kentucky . 2 3 63,0422 c 3 3 65, 436 
Michigan 7; ⅛ ͤß. eee Pe (2) 
ITI ⁵˙•à d 8 (4) (4) (4) 
Missouri—— , ME Arr b (4) 
Nebraska. 3 4 26, 5444 4 8, 190 4 168 3 4 34, 902 
Nase „w ³ͥ k ana aea 
J! oats 96, 936 42 4, 662 102, 228 
Oklahoma 83, 412 19, 488 21, 210 29, 526 153, 636 
Tennessee — 7 ] dd y usuu a sa S 
Alabama (5) (5) „ (5) 
Arkansas C E AA us (5) (5) 
Louisiana: 
E AA RO: 199, 248 24, 612 55, 188 1 346, 962 626, 010 
“,o HEEN 3, 486 |.............- 3, 822 
Pot... 199, 248 28, 098 55, 188 1347, 298 629, 832 
Mississippi «4 5 15, 078 6 210 5 7,014 6, 636 5 28, 938 
New Mexico....................- 2,004 |. Seve S des —168 EE 2, 226 
Texas: 
E ee een foes 336, 378 7, 308 299, 880 1 194, 894 838, 460 
Inlan Ge 2; 2 A 71, 736 1, 050 47, 250 1, 092 121, 128 
dk | ake et ae RS sQ 408, 114 8, 358 347, 130 1 195, 986 959, 588 
Colorado 6, S4 8.0/9 1 o Sus 13, 020 
Montana 7, 64k4 2 2 100 A au. 9, 744 
EE 19,530 2, raise 21, 756 
Won 8 2, 6% sus: 4600 8 7, 182 
California e veluer et 192, 654 3, 024 80, 430 1 21, 756 297, 864 
Grand total 1, 567, 188 73, 038 615, 594 6 629, 426 2, 885, 246 


1 Includes ethane production. 

: 1 Michigan, and Tennessee included with Kentucky. 
evised. 

4 Minnesota, Missouri, and North Dakota included with Nebraska. 

5 Alabama and Arkansas included with Mississippi. 

6 Includes 295,344,000 gallons of ethane production. 
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SALES OF LIQUEFIED PETROLEUM GASES" AND ETHANE 


. Domestic sales of LP-gases, excluding LP-gases used in gasoline, 
increased 7 percent in 1960, compared with a 20 percent increase in 
E Changes from 1959 in the various sales categories were as 
ollows: 


Percent 

change 
Domestic and commercial 2222222222222 4-1 
Internal emp is..»... secen e enmecqmacm ecu +1 
MAA EE 8 0 
Feile EEN +15 
Gas: fre —14 
Chemical manufse tune le ＋20 
Synthetie- rubber manufacture 22222 222222222222222222222-2-- +5 
Secondary “UU“UU EEN —77 
All other CT d Po M. LLL ua 2 —10 


Sales of LP-gases in Hawaii were included in the United States 
totals for the first time in 1960. 


TABLE 12.—Sales of LP-gases ! and ethane in the United States, by types 


{Thousand gallons] 
Year Ethane | Percent | Propane | Percent Butane Percent 
of total of total of total 

A O 8 .. 3, 626, 189 54. 6 888, 545 1 
Ü A ORENS d NEM san S 4, 009, 57.8 | 1,117,748 16.1 
JJ ⁵³ d 8 F 4, 247. 373 56.9 | 1,119, 15.0 
JJ, 783, 789 8.8 | 5,132, 194 57.5 | 1, 298, 487 14.6 
Ee 965,175 10.1 | 5, 743, 694 60.2 1,099, 544 


Percent | Butane- | Percent | All other Percent | Total LP- Total 


Year Isobutane | of total propane | of total | mixtures | of total gas and percent 
mixtures ethane 
1956........- 36, 088 0. 5 1, 160, 017 17.5 924, 924 14.0 6, 635, 763 1 
1957...---..- 26, 721 .4 934, 183 13. 5 851, 325 12.2 6, 939, 121 100. 0 
1958 25, 805 . 3 1, 050, 086 14.1 1,019, 281 13. 7 7, 462, 089 100. 0 
1959... 11, 086 .1 1, 143, 284 12.8 550, 321 6.2 8, 919, 161 100. 0 
19600. 15, 959 1 1, 093, 511 11.5 626, 766 6.6 | 9, 544, 649 100. 0 


1 Data include LR-gases but exclude LP-gases blended into gasoline. 
3 Not reported separately before 1959. 


TABLE 13.—Sales of LP-gases* and ethane in the United States, by uses 


[Thousand gallons} 
Used in 
Gas the sec- 
Domestic | Internal | Indus- | Refin- | manu- Synthet-| ondary All 
Year | and com- |combus-| trial | ery fuel | factur- | Chemical | ic rub- | recov- | others Total 
mercial tion ing ber ery of 
petro- 
leum 


— —— —. — ——— || — I TYT — DR UA 


1,021 | 773,471 | 438,916 | 142,590 | 212,293 | 1,600,604 | 418, 101 (2) 48,767 | 6,635, 763 


3, 00 i 
1957--| 3,067,070 | 805,056 | 441,474 | 122,405 | 231,155 | 1,732,338 | 418,189 | 68,557 | 52,877 | 6,939, 121 
1958. 3, 293,677 | 852,387 | 492,862 | 179,231 | 238,911 | 1,808,862 | 371,961 | 68,981 | 65,217 | 7,462,089 
1959..| 3, 934,792 | 889,698 | 439,200 | 136,830 | 182,903 | 2,525,910 | 513,941 | 231,134 | 64,753 | 8, 919, 161 
1960..| 4,224,537 | 897,915 | 438,659 | 157,036 | 157,041 | 3,019,011 | 538,971 | 53,240 | 58,239 | 9, 544, 649 


1 Data include LR-gases but exclude LP-gases blended into gasoline. 
2 Not reported separately before 1957. 


5 Data include LR-gases. The survey covering sales of LP-gases in the West Coast 
marketing area (P.A.D. district 5) was made by Frank A. Moore, Division of Mineral 
Resources, Bureau of Mines, San Francisco, Calif. 
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STOCKS 


Total stocks of natural gas liquids were 1,215 million gallons on 
December 31, 1960, an increase of 170 million gallons for the year. 
Stocks of LP-gases in underground storage at the end of the year 
totaled 709 million gallons, compared with 639 million on December 
31, 1959. Stocks of LR gases at the end of 1960 totaled 153 million 
gallons and included 99 million in underground storage. 


TABLE 16.—Stocks of natural gas liquids in the United States 


[Thousand gallons] 
Natural gasoline LP-gases and Other finished 
and isopentane ethane products and Total 
plant condensate 
Date 
At plants] Atre- | At plants | At re- At plants | Atre- | At plants At re- | Grand 
and ter- | finerics| and ter- |fineries | and ter- | fineries | and ter- | fineries total 
minals minals minals minals 
Dec. 31 
1950......... 136, 335 | 58, 422 928 | 26,166 72,945 | 9,252 769, 608 | 93,870 863, 478 
1957.....---- 121,414 | 46, 830 605, 249 | 22, 596 94,481 | 15,246 821, 144 | 84, 672 905, 816 
1957 1. 121,414 | 46, 830 546,005 | 22, 596 94,481 | 15,246 761, 900 | 84, 672 846, 572 
1958........- 156,788 | 41, 496 634, 885 | 29, 820 80, 229 | 12,306 871, 962 | 83, 622 955, 584 
1959 128, 100 | 41, 958 767, 143 | 23, 436 72, 426 | 12, 180 967,669 | 77,574 | 1,045, 243 
1960 
Jan. 31.......... 134, 528 | 52, 416 651,323 | 26,754 59, 480 | 16, 548 845, 331 | 95,718 941, 049 
Feb. 299 137,024 | 57,456 574, 242 | 25,158 61,886 | 17,556 773, 152 |100, 170 873, 322 
Mar. 31 142, 975 | 60,858 491,239 | 21,672 62,198 | 15, 540 606, 41 98, 070 794, 482 
Apt 30-..----.-- 151, 59, 136 632,379 | 19,740 8,362 | 11, 933, 
ay 31... 156, , 900 , 089 | 21,798 ; 14,784 | 1,011,320 | 97,482 | 1,108,802 
June 30......... 158, 587 | 68, 712 926, 300 , 00 51, 068 ,266 | 1,135,955 | 97, 9: 1, 233, 941 
July 31.......... 160, 57,372 | 1,071,177 | 23, 46,217 | 4,704 | 1,278, 116 | 85,512 | 1,363, 628 
Aug. 31......... 153,527 | 59,052 | 1,107,337 | 22,638 : 3,738 | 1,309, 85, 4 1,395, 391 
Sept. 30........- 149, 455 | 64,512 | 1,199,655 | 23, 562 53,596 | 6,048 | 1,402,706 | 94,122 | 1, 496, 
Oct. 31.......... 145, 162 3 1, 221, 850 | 28, 560 54,957 | 11,046 | 1,421,969 | 95,172 | 1,517,141 
ov. 30........- 152, 685 | 51,282 | 1,130,108 | 28, 56,850 | 8,400 | 1,339,643 | 88,074 | 1,427,717 
Dec. 31......... 148, 295 , 600 ,940 | 26,418 64,543 | 5,922 | 1,128,178 | 86,940 | 1,215,118 


1 New Basis: To eliminate nonrecoverable stock of LP-gas in underground storage. 
3 Includes 709 million gallons in underground storage. 


STORAGE CAPACITY 


The total storage capacity for liquefied gases (LP and LR-gases) 
as of September 30, 1960, was 2,292 million gallons. Facilities were 
filled to 60 percent of capacity on September 30 and to 48 percent 
of capacity on December 31, 1960. 
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TABLE 17.—Liquefied petroleum gas storage capacity, Sept. 30, 1960, and stocks, 
Dec. 31, 1960 


[Thousand gallons] 


Storage Capacity 


Stocks 
Refinery district, State and P.A.D. district Above | Above- Under- Dec. 31, 
ground | ground ground 1960 
at plants | at refin- | at plants, Total 
& ter- eries terminals, 
Is & refineries 
East Coast and Appalachian 1 iii 4, 234 10, 752 66, 308 / A 
Total P. A.D. District I. 4, 234 10, 752 66, 308 81, 294 36, 615 
Ind., uis Ky. . and App. #2: ; ion 
EE 215,821 | 19, 6988 CG HH KR 
e TO e APA 3, 664 (3) (0- AAA EE 
16ͤöĩ1—LE ³ ² . . ee eels 3 5, 964 A SE E AAA EE 
Wenn 8 390 6, d.. EE 
ene sus. souna neus Cyr. AAA WE NEE 
Okla., Kam Minn., and Wisc.: 

a oma GE Ee 15, 941 12, 096 /. A 
Kansas EE 5, 54,746 147, 445 AS EEN 
een ß AA / Add GE 
Missouri, "N ebraska, North Dakota, and 

OW EE , 328 P... A A 

Total P. A.D. District II 48, 024 56, 364 274, 765 379, 153 240, 311 

Texas Inland: 
Panhan dlc 25, 118 (8) 153, ) X 
FBV ⁰¹w%ĩ˙ůdwe %] Ä uuu asua 6, 450 E h 
PP! AAA 28, 252 6 6, 174 316, 8 AA 
o A A RI SSS 17, 309 798 | 64108, 38 
S!!!! 32, 204 ; J EE 
Louisiana Gulf and Alabama 7,917 | 710,836 2% 0 8 A 
Arkansas and Louisiana Inland: 
Louisiana Inland 6, 383 (7) CG) AA WEE 
E A yy 2, 028: AA PP AAA 
MISIiss ppi. 75922222 111A DEEG 
Nee 8 13, 936 (8) 43.002 AAA 
Total PA D District III. 140, 351 61, 446 | 1,538,776 | 1,740,573 768, 625 
Rocky Mountain: 
Montana and Utah ——- . À. 1,311 91,722 IK ER, E APA A 
WYOMING L Lu S. uu u S u OST O SJ 2, 242 „ %% ⅛ ⅛ -V AA A 
o AAA A a ce euam 4, 325 (O). A . WEN 
Total PA D. District IV 7, 878 4, 326 11, 500 23, 704 14, 844 
z e o 4, 261 27, 594 30,400 PP E 
Total PA D District v 4, 261 27, 594 35, 700 67, 555 38, 529 
Total United States 204,748 | 160,482 | 1,927,049 | 2,292,279 | 1% 1, 098, 924 


1 Includes Pennsylvania, 10 Virginia, Delaware, New Jersey, and New York, 

3 Indiana included in Illinois 

3 Kentucky and Tennessee included in Ohio. 

4 Kentucky and Ohio included in Michigan. 

s Missouri and North Dakota included in Kansas. 

6 Panhandle, East Texas, and New Mexico included in West Texas. 

? Louisiana Inland included in Louisiana Gulf and Alabama. 

$ Louisiana Inland included in Mississippi. 

* Colorado included in Montana and Utah. 

10 Includes 709 million gallons in underground storage at plants and terminals and 99 million gallons in 
underground storage at petroleum refineries. 
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PRICES 


There was no change in the posted price of natural gasoline to 
blenders in 1960. According to Platt’s Oil Price Handbook, the price 
for grade 26-70, f. o. b., group 3 basis, was 4.5 cents per gallon, un- 
changed since 1958. The total value of all grades of natural gasoline at 
plants in 1960 was 7.0 cents per gallon, 0.1 cent higher than in 1959. 

The average posted price of propane at New York Harbor was 8.8 
cents per gallon, compared with 9.4 cents per gallon in 1959. The 
December 1959 average posted price of 9.18 cents per gallon remained 
unchanged through March, but dropped 1 cent a gallon in April. It 
remained at that level until EPEN Cw when the price returned to the 
December 1959 level and was steady for the balance of the year. The 
average value of LP-gases at plants in 1960 was 4.6 cents per gallon, 
compared with 4.4 cents in 1959. 
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FIGURE 2—Average value of natural gasoline, average spot price of regular 91 
octane motor gasoline at Oklahoma refineries, and stocks of natural gasoline 
and isopentane at plants and terminals. 
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- FOREIGN TRADE ° 


Exports of LP-gases increased from 95 million gallons in 1959 to 
126 million in 1960, but exports of natural gasoline declined to only 
53,000 a. Mexico received 95 percent of the natural gas liquids 
exported. 

The United States imported 69 million gallons of liquefied gases in 
1960, most of which originated in Canada. Prior to 1960, these imports 
were reported as gasoline. 


TABLE 18.—LP-gases* exported from the United States, by countries 


[Thousand gallons?] 


1951-55 
Country (aver- 1956 1957 19583 1959 3 1960 3 
age) 
North America: 

e cece E 51,511 55, 275 56, 274 15, 497 3, 768 5, 251 
J 4, 536 8, 382 10, 158 4, 032 3, 727 1, 211 
Merici uc ²·˙w -r. T a less 57, 988 88, 779 97, 161 88, 996 84, 965 11, 858 
Netherlands Antilles 4 . ------ 88) ⁰yuy WEE 
Other North America: 

Bermuda and Caribbean 1,075 3,015 3, 332 1, 280 1, 118 2, 580 
Central America.................. 553 2, 981 2, 809 1, 063 278 456 
Greenlalid.-i.u o 0 uuu A JJ ¾ KT 88 
Total ¿sica u uu SR 115,663 | 158,463 | 176,462 | 110,868 93, 856 121,356 
South America: 
F ³˙o·⸗mm A 2 1,033 1 EE 72 3, 818 
Drac Z u mts 8 13, 651 18, 554 11, 386 %%% 
Other South America — 2 - 128 348 368 25 95 32 
NN NEE 13, 781 19, 935 11,861 8, 781 167 3, 850 
Europe 
r ads G % WW--.-W A 
Falle 8 276 31 41 5 (4) 
Germany, West........... ==- 67 6 4 (4) 132 (4) 
ee 5 125 845 A 15 21 
Sede. 8 2 12 ¡AA AA 19 
Other Europe......-.-....-..--------- 34 121 105 11 5 15 
/ A che ei! 384 295 1, 758 11 152 55 
Asia: E 
kee ee 6 37 A OO EE 
Japan EE 180 313 195 12 164 23 
Philippines_.___.. tee dias 445 21 E, x sas au 
e. 8 5 67 15 d EE 2 

dk EE 636 438 284 16 214 25 

|o. WEE su 126 307 129 10: seus 6 
Be ꝛ˙⅛ mm rote ka tS Lee 71 68 109 183 140 245 
Grand total 130, 661 179, 506 190, 603 119, 869 94, 529 125, 537 


1 Data include LR-gases. 

2 4.5 pounds=1 gallon. 

3 Because of changes in classification, data not strictly comparable with earlier years. 
4 Less than 1,000 gallons. 


Source: Bureau of the Census 


€ Data on exports compiled by Mae B. Price and Elsie D. Jackson, Bureau of Mines, 
from records of the U.S. Department of Commerce, 
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TABLE 19.—Natural gasoline exported from the United States, by countries 


{Thousand gallons] 
Country 1951-55 1956 1957 1958 1959 1960 
(average) 
Canadi =s ß EIC 24, 228 8, 362 1,821 133 67 15 
Ta oa EE 8 24 38 
Netherlands Antilles 7)ö—öC—ͤũũ A A yd 
Other countries..........................- AO |.  . aos NTT 
!! AS 41, 638 8, 376 1, 902 148 91 53 


Source: Bureau of the Census. 
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GENERAL SUMMARY 


HE TOTAL demand * for petroleum and petroleum products in 
1960 was 9,879,000 barrels daily, compared with 9,662,000 barrels 
per day in 1959. Exports continued to decline and were 4.3 percent 


below the 1959 level. Product stocks were high at the beginning of 
the year, and some progress was made in reducing this inis, a during 
the first half. Although demand was lagging, refiners processed 
crude at record levels from June through October, and stocks climbed 
upward. Fortunately, extremely cold weather in December created 
a demand, which required a withdrawal of 1,395,000 barrels a day 
from refined product stocks, and at the end of 1960 these stocks were 
17 million barrels below the December 31, 1959, total. 


1 Chief, Section of Economic Analysis and Forecast. 

2 Business analyst, 

8 Statistical assistant. . 

Certain terms, as usedin this chapter, are more or less peculiar to the petroleum industry. Principal terms 
and their meanings follow: 

Total demand.—A derived figure representing total new supply plus decreases or minus increases in re- 
pate stocks. Because there are subStantial secondary and consumers’ stocks that are not reported to the 

ureau of Mines, this figure varies considerably from consumption. 

Domestic demand.—Total demand less exports. 

New supply of all oils. The sum of crude oil production plus production of natural gas liquids, plus benzol 
(ko oven) used for mrtor fuel plus imports of crude cil and other petroleum products. 

Transfers.—Crude oil conveyed to fuel oil stocks without processing, or reclassification of products from 
one product category to another. 

All oils.—Crude petroleum, natural gas liquids, and their derivatives. 

Principal product.—Gasoline, kerosine, distillate fuel oil, and residual fuel oil. 

d. c oM shipments from the United States, including shipments to United States territories and 
possessions. 

Barrels.—42 gallons per barrel, 


617302—61———24 361 


362 MINERALS YEARBOOK, 1960 


The total new supply of all oils in the United States in 1960 was 
9,796,000 barrels daily. Crude oil production represented 71.8 per- 
cent of total new supply, natural-gas liquids 9.6 percent, and imports 
18.6 percent. 


TABLE 1.—Salient statistics of crude petroleum, refined products, and natural- 
gas liquids in the United States ! 


n 
1956 2 1957 2 1958 2 1959 2 1959 3 19594 | 196045 


— — —— amuncm ba ROUEN 


Crude petroleum: 
Domestic production 


thousand barrels 6__12, 617, 283|2, 616, 9012, 448, 9872, 574, 403|2, 574, 59012, 574, 59012, 574, 933 
World production.......... do. 6, 124, 67616, 439, 4816, 607, 98217, 133, 663|7, 133, 663|7, 133, 663|7, 684, 752 
United States proportion 
percent 43 41 37 36 36 36 34 
Imports thousand barrels 9..| 341,833} 373, 2551 348, 007] 352, 5311 352, 344] 352, 344] 371, 575 
EFpor ts do....| 28, 6244 50,243 4, 346 2, 526 2, 526 2, 526 3, 001 
Stocks, end of year do....| 266,014| 281,813| 262,730| 257,117| 257,129| 257,129| 239,800 
Runs to stills do. 2, 905, 1062, 890, 43602, 789, 4042, 917, 66112, 917, 6612, 917, 6612, 952, 534 
value of domestic production at 
wells: 
Total thousand dollars. 7, 296, 7608, 079, 25907, 379, 97307, 473, 0417, 473, 3367, 473, 33607, 419, 382 
Average per barrel $2. 79 $3. 09 $3. 01 $2. 90 $2. 90 $2. 90 $2, 88 
Total producing oil wells Decem- 
Der AA us 551,170] 569, 273] 574,903} 583,136] 583,141) 583,141) 591,158 
Total oil wells completed during 
year (successful wells) 31, 1588 28, 1644 25, 262 27,050) 27,055 27,055] 22, 492 
Refined products: 
Imports ?..... thousand barrels 9..| 183,758| 201,334| 272,582| 297, 225 297,239] 297,239} 294,098 
ExDoris 5; u l. oues sss do 128, 762] 156, 9444 96, 292] 90, 506] 85,049 44, 541 70, 798 
Stocks, end of year. ` do....| 493,818] 537, 937 503, 314] 525,053] 526,026] 526, 954] 510, 004 
Output of gasoline ` do 1, 428, 8071, 438, 1401, 439, 5111, 488, 8601, 488, 8601, 488, 8601, 528, 246 
Yield of gaoline.......... percent 43. 4 43. 8 45.2 44. 9 44. 9 44. 9 45.2 


Average dealers’ net price (exclud- 
ing tax) of gasoline in 55 United 
State cities. . cents per gallon 10__ 16. 34 16. 69 16. 22 16. 09 16. 09 16. 09 16. 08 


Completed refineries, end of year 319 318 313 310 310 310 311 
Daily crude-oil capacity 
thousand barrels 9... 9, 124 9, 408 9, 820 9, 901 9, 901 9,901] 10,008 
Natural-gas liquids: 
Production thousand barrels 9..| 292, 727 297, 990 294,749| 320, 757 320,757| 320,757| 334,531 
Stocks, end of year do] 20,559]. 20,156] 22, 752 24, 887 24,887! 24,887 28, 931 


1 Data including imports and exports, are for the United States. 

2 Excludes Alaska and Hawaii. 

s Includes Alaska. Excludes Hawaii, 

4 Includes Alaska andjHawaii. 

5 Preliminary figures. 

6 42 gallons per barrel. 

7 Bureau of Mines data for crude oil and unfinished oils. 

s U.S. Department of Commerce, except Alaska (before 1959) and Hawaii (before 1960) which are Bureau 
of Mines data. Exports include shipments to territories. 

U.S. Department of Commerce, except unfinished oils. 

10 Platt’s Oil Price Handbook. 


DEMAND BY PRODUCTS 


As most of the indicated consumption of crude oil in the United 
States is converted into products at refineries, before sale to ultimate 
consumers, the analysis of demand trends involves consideration of 
each major product. The fuel oils (residual, distillate, and kerosine) 
compete directly with natural gas or coal in heating, cooking and 
industrial uses. Gasoline and diesel fuel are the major fuels in the 
transportation field, followed by jet fuel (a blend of low-grade gasoline, 
kerosine, and distillate) used in military jet planes, and straight 
kerosine, which is used as fuel by commercial jet planes. The other 
products serve a wide variety of uses in competition with other 
products as fuel and in special uses outside the fuels field. 
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FIGURE 1.—Supply and demand of all oils in the United States, 1949-60. 


Gasoline.—The total demand for gasoline increased 1.9 percent in 
1960 to 1,530.9 million barrels and represented 42.3 percent of the 
total demand for all oils. Exports declined 19.6 percent for the year, 
and domestic demand increased 2.2 percent. A breakdown of domes- 
tic demand by uses indicates that civilian highway use accounted 
for 87.0 percent, aviation gasoline, 3.9 percent, leaving a remainder 
of 9.1 percent for nonhighway vehicles, military vehicles, stationary 
vehicles, nonfuel use, and losses. The total demand for gasoline 
includes aviation gasoline and naphthas. | 

Distillate Fuel Oil.— The colder than normal weather during the 
first quarter of 1960 helped to increase the domestic demand for 
distillate fuel oil by 3.9 percent for the year. Total demand increased 
only 3.4 percent for the year as exports declined 22.9 percent. 

Residual Fuel Oil.—The total demand for residual oil declined 0.9 
percent in 1960. Exports were down 10.9 percent for the year, and 
domestic demand declined 0.6 percent. While total imports of 
residual increased 5.2 percent in 1960, the part of imports that are 
controlled by the Oil Imports Administration (residual used as fuel) 
declined 9.1 percent. Residual imported for bunkering vessels 
engaged in foreign trade increased 60.5 percent in 1960, and imports 
by the military for offshore use doubled. 

Residual fuel supplied from domestic sources declined from 355.3 
million barrels in 1959 to 336.1 million barrels in 1960. Imports 
supplied 41.8 percent of the domestic demand compared with 39.5 
percent in 1959. | 
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Kerosine.—The total demand for kerosine in 1960 was 133.2 million 
barrels. This includes 33.2 million barrels of fuel used in commercial 
jet and turbojet aircraft. In prior years some of the straight kerosine 
used by commercial jets was reported to the Bureau of Mines under 
the jet fuel classification so a comparison of demand with previous 
years is difficult. 

Other Products.—Included with all other products are crude-oil 
exports and losses and refinery shortage and overage. The total 
demand for this group was 3.1 percent higher in 1960. With the 
exception of jet fuel and road oil, demand for all products in this 
group increased over the preceding year. Exports for these products 
were 21.5 percent higher than a year ago, and domestic demand in- 
creased 2.3 percent. The precentage of change (increase or decrease) 
for 1960 in domestic demand for the individual products in this group 
is as follows: Coke, +53.2 percent; miscellaneous oils, +8.8 percent; 
liquefied gases, +6.2 percent; asphalt, +2.2 percent; still gas, +2.0 
percent; road oil, —6.0 percent; wax, —2.6 percent; jet fuel, —1.1 
percent; and lubricating oils, —0.5 percent. The net crude oil and 
refinery loss for the year showed an average of 50.0 million barrels, 
81.9 percent higher than in 1959. The high increase m the demand 
for pm coke is due to better reporting of nonmarketable 
catalyst coke, which is used at the refineries. 


TABLE 3.—Demand for all oils ! in the United States 


(Million barrels) 
Year Domestic | Exports | Total Year Domestic | Exports | Total 
| demand demand demand demand 
oc 2, 569. 8 154.1 | 2,723.9 || 1957.............- 3, 218. 6 207.2 3, 425. 8 
TODZ 8 2, 664. 4 158.2 | 2,822.6 || 1958 ——— ` 3, 315. 2 100. 6 3, 415. 8 
A 2, 775. 3 146.6 | 2,921.9 || 1959 2 , 433. 9 92. 9 3, 526. 8 
198844 8 „832. 4 129.7 2, 962. 1] 1959 3.—— 3, 439.2 87. 6 3, 526. 8 
Är E 3, 087. 134.2 | 3,220.0 || 1959 t__..........- 449. 6 77.1 8, 526. 7 
1959. 3, 213.2 157.4 | 3, 370. 6] 1960522 3, 541.7 73. 9 3, 615. 6 


1 See text footnote 4 at beginning of this chapter. 
2 Excluding Alaska and Hawaii. 

š Including Alaska 

4 Including Alaska ‘and Hawaii, 

5 Preliminary figures. 


Shipments to U.S. Territories and Possessions.—Domestic de- 
mand, as defined in this chapter, refers to demand in all States of 
the United States. Alaskan demand for petroleum is included with 
these States, beginning with 1959, and Hawaiian demand is included 
with the 1960 data. Shipments from the United States to Territories 
and possessions are included with exports. Any foreign receipts into 
these Territories and possessions are not included i in the total imports 
shown. 

Shipments from Territories and possessions to foreign countries are 
excluded from total exports. Shipments to the United States are 
included in imports. 

Separate supply and demand balances for the year 1959 are shown 
on table 4 for Alaska, and table 5 for Hawaii. 
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TABLE 4.—Salient statistics for crude petroleum and petroleum products in 
Alaska, by months, 1959 


Crude petroleum: 
Production 
Stocks. .........- 

Petroleum prod- 

ucts: 


Receipts from 
West Coast: 


Total 
Imports from 
foreign coun- 
tries: Gasoline. 
Exports to for- 


eign coun- 
tries: 


— 1 — | ae | NS ——— | aoe —— —À | ————— | JM — | — M | L—— M 
—— | ee | s t | — | m | a | —— | — | —2ÄͥV)5ꝗ— |. — | —— | — OÀ 


A EN | eee | LIU | eee | Ee | LL. | ee HN | L... u... EN | ee — 


— | —= | ——s“ | — r | eens | a aM | — | — ÓÁ | —— | —ñ | ——m | ——— 
— | —— | — | — | M | oe | eee | — | — | — | ee | —— — | eee ar 


teens | aras | — — | A —ñ | Kuwa IIT | T TU | U | oes 
———— | — —Á— — . ————— ————— | —— | E | eee | eee — — 


——— | apres | — — — —— | ———— u — 
— ——.— | J | ——— | s | — | cr | wr | — | —  'ráá— — 


— — ———.— | ree | ns — ———— | A cece 


— . —.— — || eee | eens | oe ort | —— — . —— ee || etsy | eee | —ß—— 
— asr | ees | cece | ere | eee H oe — — | PP | ms —————— | ee | ee 


(Thousand barrels) 

Mar. | Apr. | May | June | July | Aug. 
D REE 4 16 21 18 
luciana 4 9 6 12 

184 | 305 97 | 210 | 256 | 249 
3 Ml 1 1 5 

237 | 326 | 221 | 293 | 225] 278 
49 3 87 5 87 73 
1 ée S 7 3 15 
š 4 5 5 6 4 

1 26 4 18 

477 | 648 436 525 596 | 624 
2 1 81 1 1 
5 6 6 11 8 14 
26 13 12 16 6 6 
31 19 18 27 14 20 

324 | 407 | 342 352 | 347 336 
14 16 14 15 11 12 

494 | 539 | 513 | 536 | 479 432 
83 78 94 89 79 91 
16 14 12 12 15 30 
2 2 3 3 3 3 

21 19 24 19 

933 |1,056 | 999 |1,026 | 958 | 923 

126 | 217 | 157 | 189 | 254 | 247 

„ A E 2 E 5 4 
82 | 268 | 235 | 254 | 276 | 319 

20 8 71 10 97 61 

1 9 2 A oot nos 

2 4 4 5 6 4 

1 5 6 13 5 

231 | 507 | 476 | 471 | 651 | 640 


1 Alaska stocks on Dec. 31, 1958, as follows: Crude oil, 12,000 barrels; gasoline, 244,000 barrels; kerosine, 
9,000 barrels; distillate fuel oil, 407,000 barrels; residual fuel oil, 52,000 barrels; jet fuel, 16,000 barrels; and 
lubricants, 2,000 barrels. 
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TABLE 5.—Salient statistics for petroleum products, in Hawaii, by months, 1959 
(Thousand barrels) 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept. Oct. Nov.] Dec.] Total 


Eh E EH — ꝑ | EE EE EA E — . — ——. — — 


West Coast: 
Gasoline 370 238 421 350 400 314 485 256 434 320 327 | 4,144 
Kerosine......... 19 |...... 12 rM EE 8 7 7 2 7 


i 8 
Distillate fuel oil.| 28 35 7 52 29 61 65 78 38 7o | 136 20 624 
Residual fuel oil..| 361 | 483 | 415 | 567 | 425 | 366 | 274 | 546 | 470 | 370 | 497 | 451 | 5, 21 
1 


Lubricants....... 6 8 3 14 13 8 10 11 9 11 5 104 
Nö§ö; ⁰⁰ʒ O A 1 1 De E A Nx EE 3 
Asphalt 10 |...... 14 6 11 2 de dee 12 5 19 5 99 
Other products...|...-.-|.--.... 1 4 1 1 1 1 1 I 11 
Total 794 | 764 698 1, 062 858 | 856 686 1, 149 810 | 944 1, 036 855 10, 512 
Exports to foreign E 
countries: 
Gasoline. AA EE, WEEN A EE) houssa /// A C 1 
Distillate fuel oil 44 j!!! A E ER 33 3 
dx AAA A O EE M S !.... te cR ett, n 4 
Bulk terminal p 
stocks in 
Hawaii: ! 
Gasoline......... 599 | 481 | 493 | 556 | 535| 484 | 449 | 484 | 452 | 546 540 | 498 498 
Kerosine......... 34 27 32 35 35 42 87 85 36 38 43 39 39 


Distillate fuel oil.| 125| 108 | 105 | 121 | 101 | 108 92 9 | 107 123 138 134 134 
Residual fuel oil.-| 267 | 279 | 286 | 367 | 278 | 173 | 225] 260 | 260 | 273 | 243 | 240 240 


Jet fuel........... 9 9 10 9 9 9 11 11 13 27 20 17 17 
Total 1,034 | 904 | 926 1, 088] 958 | 816 | 814 | 884 | 868 1, 007 984 | 928 928 
Domestic demand, 
Hawaii: 
Gasoline 182 | 356 | 217 | 358 | 371 450 | 349 450 | 288 | 340 | 326; 369 | 4,056 
Kerosine........- 11 7 7 /4 22 1 12 9 T docs 2 13 78 


Distillate fuel oil. 7 52 10 35 49 54 81 76 25 59 | 119 24 591 


Residual fuel oil..| 457 471 408 486 514 471 222 511 470 357 527 454 | 5, 348 
Jet fuel LL, 12 2 277k 54. 22 12 34 53 41 8 
Lubricants 6 8 6 3 14 13 8 10 11 9 11 5 104 
NG» MAN EE 1 III/! su AA EE EA VE 8 
Asphalt.......... ]0 1... 14 6 11 2 Io EH 12 5 19 5 99 
Other products 1 4 1 1 1 1 1 WE AS 11 

Total ` 673 894 676 899 988 997 688 |1,079 826 805 |1, 057 911 |10, 493 


1 Stocks on Dec. 31, 1958 as follows: Gasoline, 411,000 barrels; kerosine, 26,000 barrels; distillate fuel oil, 
104,000 barrels; residual fuel oil, 363,000 barrels; and jet fuel, 9,000 barrels. 


SCOPE OF REPORT 


This report deals primarily with statistics for production, refining, 
distribution, and indicated consumption of crude petroleum and re- 
fined products in the United States. The object of limiting data to 
the United States is to permit a breakdown and balancing of supply 
and demand of operations by States and districts. The composition 
of the districts used by the Bureau of Mines is explained in the next 
section. 

The increasing volume of natural-gas liquids recovered from natural 
gas has made it necessary to present data on these liquids with the 
crude oil data, as they are either blended with refinery products or are 
identical with materials recovered from refinery gases. These natural- 
gas liquids are recovered at special plants away from the oil refineries. 

Most of the data were compiled by the Bureau of Mines from de- 
talled reports, submitted on a voluntary basis by the various com- 
panies. These data are published monthly for release about 8 weeks 
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after the end of the month concerned. Complete coverage, with 
only minor estimates, is procured for production, stocks, and refinery 
operations. The Bureau of Mines used the import data as reported 
by the refineries for crude oil and unfinished oils. Other product 
imports and all export data were taken from records of the U.S. De- 
partment of Commerce. 

The impossibility of contracting many small producers to obtain 
current monthly data for crude-oil production makes it necessary to 
use pipeline company reports. ‘These companies report by States of 
origin, stocks on leases, oil taken from the leases, pipeline and tank 
farm stocks, and crude deliveries. The data are cross-checked against 
reports from refineries showing crude receipts by States of origin and 
method of transportation. ‘These reports include information cover- 
ing final receipts by water, tank cars, and trucks and cover stocks of 
crude oil, held at refineries, by States of origin. The data are checked 
further against available current and annual production figures col- 
lected by State agencies and supplemented by estimates of unreported 
lease stocks. The Bureau of Mines crude production figure includes 
field condensate. 

Individual refineries reported monthly receipts, input, stocks at 
the beginning and end of the month, refinery production, and deliver- 
ies. Data on both product stocks at refineries and pipeline and bulk 
terminal stocks are collected. 

Annual canvasses provide supplemental information on the value 
of crude petroleum at wells, the number of producing oil wells, sales 
of fuel oils, asphalt and road oils by uses, and refinery capacity. The 
table showing world production of crude oil by countries is based on 
monthly reports, which also included data on crude movements and 
refinery operations. Data on crude reserves, wells drilled, and cur- 
rent prices were taken from the sources indicated in the footnotes. 


DISTRICTS 


The Bureau of Mines reported production of crude petroleum and 
natural-gas liquids and the number of wells drilled by States. 
Louisiana, New Mexico, and Texas were also reported by districts. 

Louisiana is divided into a Northern Louisiana district and a Lou- 
isiana Gulf Coast district. The Gulf Coast district includes Vernon, 
Rapides, Avoyelles, Pointe Coupee, West Feliciana, East Feliciana, 
Tangipahoa, St. Helena, and Washington Parishes and all parishes in 
the State south of these. All parishes not included in the Gulf Coast 
district are in the Northern Louisiana district. 

New Mexico has two widely separated producing areas. The 
Southeastern district comprises mainly Lea, Eddy, Chaves, and 
Roosevelt Counties. The Northwestern district comprises mainly 
San Juan, Rio Arriba, Sandoval and McKinley Counties. 

The Bureau of Mines producing districts in Texas correspond, with 
= exception, to groupings of the Texas Railroad Commission 

istricts. 
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Bureau of Mines districts: | . Railroad Commission district 
Gull Coast- EE Nos. 2 and 3 
West KEE Nos. 7C and 8 
East Proper-------------------------- Part of No. 6 (East Texas field 


in Cherokee, Smith, Upshur, 
Rush and Gregg Counties) 


Panbhandle À... - No. 10 
Rest of State: dÉ 
North. EEN Nos. 7B and 9 
Central--------------------------- No. 1 
•öÄX1't No. 4 
Other East Texas Nos. 5 and 6 (exclusive of East 
Proper) 


The Bureau of Mines groups refinery operations into another set 
of districts called refining districts. These refining districts corre- 


spond with the grouping originated by the Petroleum Administration 
for War during World War II and called PAW districts (later changed 
to PAD districts). | 


PAD district: Refining districts 

1 East Coast. District of Columbia and Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, Connecticut, New 
Jersey, Delaware, Maryland, Virginia, North Carolina, South 
Carolina, Georgia, and Florida, and the following counties of 
New York: Cayuga, Tompkins, Chemung and all counties east 
and north thereof, and the following counties of Pennsylvania: 
Bradford, Sullivan, Columbia, Montour, Northumberland, 
Dauphin, York, and all counties east thereof. 


Polen Appalachian No. 1—West Virginia and those parts of Pennsylvania 
and New York not included in the East Coast district. 
Diada Appalachian No. 2—The following counties of Ohio: Erie, Huron, 


Crawford, Marion, Delaware, Franklin, Pickaway, Ross, Pike, 
Scioto, and all counties east thereof. 

d E Indiana-Illinois-K entucky— Indiana, Illinois, Kentucky, Tennessee, 
Michigan, and that part of Ohio not included in the Appa- 
lachian district. 


232 Oklahoma-Kansas-Missouri—Oklahoma, Kansas, Missouri, Ne- 
braska, and Iowa. 

ence Minnesota- Wisconsin-North Dakota-South Dakota— Minnesota, Wis- 
consin, North Dakota, and South Dakota. 

8 Texas Inland — Texas, except Texas Gulf Coast district. 

^ MP Texas Gulf Coast—' The following counties of Texas: Newton, 


Orange, Jefferson, Jasper, Tyler, Hardin, Liberty, Chambers, 
Polk, San Jacinto, OLEUM Harris, Galveston, Waller, 
Fort Bend, Brazoria, Wharton atagorda, Jackson, Victoria, 
Calhoun, Refugio, Aransas, San Patricio, Nueces, Kleberg, 
Kenedy, Willacy, and Cameron. | | 

8 Louisiana Gulf Coast — The following parishes of Louisiana: Ver- 
non, Rapides, Avoyelles, Pointe Coupee, West Feliciana, East 
Feliciana, Tangipahoa, St. Helena, Washington, and all parishes 
south thereof; the following counties of Mississippi: Pearl 
River, Stone, George, Hancock, Harrison, and Jackson, and 
Mobile and Baldwin Counties, Alabama. 

o North Lourstana-Arkansas— Arkansas and those parts of Louisiana, 
Mississippi and Alabama not included in the Louisiana Gulf 
Coast district. 

3 New Mezico—New Mexico. 

13 Rocky Mountain — Montana, Idaho, Wyoming, Utah, and Colorado. 

a West Coast—Washington, Oregon, California, Nevada, Alaska, 
Arizona, and Hawaii. | 
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WORLD OIL SUPPLY 


Crude production for the world in 1960 was 7,684 million barrels, 
an increase of 7.7 percent over 1959. The United States’ share of 
the total production declined from 36.1 percent in 1959 to 33.5 per- 
cent in 1960. 

The world demand for petroleum increased 8.1 percent in 1960 
(from 7,194 million barrels in 1959 to 7,775 million in 1960). 


RESERVES 


The American Petroleum Institute Committee on Petroleum Re- 
serves estimated proved reserves of crude oil in the United States to 
be 31.6 billion barrels on Dec. 31, 1960, a decrease of 0.1 billion for 
the year. 

The estimates of crude-oil reserves include only oil recoverable under 
existing economic and operating conditions. 


TABLE 6.—Estimates of proved crude oil reserves in the United States on 
December 31, 1953-60, by States 1 


(Million barrels) 
State 1953 1954 1955 1956 1957 1958 1959 1960 
Eastern States: 
Illinois_...... À. 625 658 691 700 655 608 594 556 
Indiana. 2a erte 02 07 02 68 07 71 74 
CU AAA 82 85 107 149 138 126 136 129 
Michigan 61 60 59 55 49 45 55 78 
New York . . . .. 49 46 43 40 37 36 34 82 
(RI C e EE 32 37 56 71 74 75 
Pennsylvania..................- 111 102 93 135 126 120 114 108 
West Virginia..................- 36 37 47 51 53 52 51 51 
Toti cta cade 1,058 | 1,092 | 1,158 | 1,262 | 1,193 | 1,129 | 1,132 1, 095 
Central and Southern States 
ASdSlzcslncoccueobod sc dem 358 351 330 318 305 318 313 302 
Kass mese 913 979 998 94 922 917 884 
Louisiana 2,760 | 2,962 | 3,255 | 3,675 | 3,858 | 4,044 | 4,660 4,785 
Mississippi 35 388 3 360 379 407 
Nebraska......- . mm Rc 26 38 57 63 63 69 81 
New Mexico 815 806 820 836 832 894 | 1,026 1, 084 
North Dakota. 128 134 185 196 258 314 382 431 
Oklahoma 1,752 | 1, 955 2,016 | 2,010 | 1,941 | 1,898 | 1,865 1,791 
Toras 8 14,999 | 14,982 | 14,934 | 14,783 | 14,555 ¡ 14,322 | 14,860 | 14,758 
r A 22,101 | 22,619 | 22,983 | 23,241 | 23,119 | 23,160 | 24,493 | 24, 528 
Mountain States: 
Colorado 319 329 334 364 310 392 381 364 
Montana 209 272 209 331 320 338 309 267 
Utah. cia ia 38 3 37 61 140 199 195 208 
Weominn gg oss 1,279 | 1,304 | 1, 374 1,363 | 1,420 | 1,409 | 1,403 1, 427 
r ³·w—oꝛ] 1,845 | 1, 941] 2,044 | 2, 119 2,190 | 2,338 | 2,288 2, 266 
Pacific Coast States: California 3....| 3, 920] 3,889 | 3,801 | 3,771 | 3, 760 3,866 | 3, 763 3, 659 
Other States ꝶ 37 21 2 4 4 
Total United States 28, 945 | 29,561 | 30,012 | 30,435 | 30,300 | 30,536 | 31,719 | 31,613 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute. Includes crude 
oil that may be extracted by present methods from fields completely developed or sufficiertly explored to 
permit reasonably accurate calculations. The change in reserves during any year represents total new 
discoveries, extensions, and revisions, minus production. 

2 Includes offshore reserves. 

3 Includes Alabama, Arizona, Florida, Missouri Nevada, South Dakota, Tennessee, Virginia, Washing- 
ton, and Alaska for 1959-60, only. 
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CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The new supply of crude petroleum is derived mainly from domestic 
production, but the supply 1s augmented by imports. Crude imports 
represented 12.6 percent of the crude supply in 1960, compared with 
12.0 percent in 1959. Under the mandatory import control program, 
which became effective March 1959, imports of crude oil and un- 
finished oils for further processing are limited to a percentage of the 
estimated total demand for all products in all States east of the 
Rocky Mountains. In States west of the Rocky Mountains, includ- 
ing Alaska and Hawaii, the quota is based on the difference between 
the estimated available domestic supply and the forecast of total 
demand. Overland receipts (imports from Canada and Mexico) are 
exempted from provisions of the program. All refineries of record 
are granted an allocation based on their refinery throughout, with 
certain special provisions for refineries who imported crude oil during 
1957, the base year for the program. 

The major part of the indicated demand for crude petroleum is 
converted into products before final consumption (99.6 percent in 
1960) and the remainder represents exports, fuel and losses. 


TABLE 7.—Supply and demand ! for crude petroleum in the United States 


(Thousand barrels) 
1956 1957 1958 1959 3 1959 3 1900 € 5 
Production 2,617,283 2,616,901 | 2,448,987 | 2,574,403 | 2,574, 590 2, 574, 933 
Imports 341, 833 373, 255 348, 007 352, 531 352, 344 371, 575 
Total new supply. 2,959,116 | 2,990,156 | 2,796,994 | 2,926,934 | 2,926, 934 2, 946, 508 
Increase (+) or decrease (—) 
in stocks, end of year- +404 +15, 799 —19, 083 —5, 613 —5, 613 —17, 329 
Demand: 
Domestic crude..........- 2, 616,826 | 2,605,781 | 2,466,357 | 2,578,016 | 2,578, 203 2, 592, 289 
Foreign erude............. 341, 886 368, 576 349, 720 354, 531 354, 344 371, 548 
Total demand 2, 958, 712 2, 974, 357 2, 816, 077 2, 932, 547 2, 932, 547 2, 963, 837 
Runs to stills: 
Domestio—- 2, 563,655 | 2,520,672 | 2,444,229 2,565,504 | 2,565, 504 2, 581, 568 
Foreign 341, 451 360, 764 345, 175 352, 157 352. 157 370, 966 
KDOrFiS T... Cu uu uD. sus 28, 624 50, 243 4, 346 2, 526 2, 526 3, 091 
Transfers to fuel oil: 
Distillate. .......-...-...- 1,375 1,306 950 970 970 1,001 
Resi dual 6, 439 13, 884 10, 965 7, 386 7, 386 3, 948 
Other fuel losses 17, 168 18, 489 10, 412 4, 004 4, 004 3, 263 
Total demand 2,958,712 | 2,974,357 | 2,816,077 | 2,932,547 | 2,932, 547 2, 963, 837 


1 For definition, see footnote 4 at the beginning of this chapter. 

3 Excludes Alaska and Hawaii. 

3 Includes Alaska. There was no crude oil production in Hawaii. 
4 Preliminary figures. 

5 Includes Alaska and Hawaii. 

s Bureau of Mines data. 

7 U. S. Department of Commerce. 
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TABLE 9.—Petroleum produced in the United States, by States 1 
(Thousand barrels unless otherwise stated) 


1956 1957 1958 1959 1960 3 1859-1960 
total 
Production: 
Alabama 3, 069 5, 406 5, 887 5, 524 7, 257 36, 760 
Ü ³Ü¹]½ ⅛˙⁰˙. 3 ᷑ĩ᷑7ẽĩ/ͤàʒ ᷑⁊᷑̃᷑ q 8 187 5 745 
Arkansas 29, 355 31, 047 28, 700 26, 329 28, 953 1, 087, 041 
California ——— 350, 754 339, 646 313, 672 308, 946 304,356 | 12, 026, 670 
Colorado.................. 58, 516 54, 982 48, 736 46, 440 47,165 ; 
Flórida ee lu oils 479 461 449 6, 529 
Illinois...................- 82, 346 77,083 80, 275 76, 727 78, 840 2, 229, 353 
Indians. 22. 2: zx crue 11, 513 12, 662 11, 864 11, 554 11, 590 318, 159 
Kansas 124, 204 123, 614 119, 942 119, 543 113, 455 | 33,311,717 
Kentucky. . . 17, 628 17, 029 17, 509 27, 272 21, 144 4.416, 974 
Louisiana................- 299, 421 329, 896 313, 891 362, 666 394, 360 5, 508, 883 
Michigan 10, 740 10, 169 9, 10, 439 5, 5 441, 326 
Mississippi 40, 824 „9 39, 512 49, 620 51, 819 : 
Montana................- 21, 760 27,172 27,957 29, 857 30, 240 365, 529 
Nebraska 16, 204 9, 20, 373 22, 881 24, 428 140, 055 
Nevada . . 40 
New Mexico 87, 803 04, 759 98, 515 105, 692 107,940 | *1,516, 253 
New York...............- 2, 748 2,677 1,7 , 97 : 7 196, 017 
North Dakota 13, 495 13, 259 14, 259 17, 824 21, 954 104, 716 
1k 88 785 5, 478 6, 2 5, 978 ; 666, 757 
Oklahoma 215, 862 214, 661 200, 699 198, 090 192, 288 8, 225, 771 
Pennsylvania 6, 472 6, 160 6, 258 „221, 629 
TéX8S. Ee 1, 107,808 | 1,073, 867 940, 166 971, 978 933, 63 , 834, 878 
Utah A ; ; 24, 811 39, 959 37, 599 8 119, 895 
West Virginia 2, 179 2, 215 2, 186 2, 184 2, 318 465, 661 
Wyoming 104, 830 109, 584 115, 572 126, 050 135, 521 1, 920, 982 
Other States 9_____. 110 136 10 169 264 439 3, 410 
TOCA E 2,617,283 | 2,616,901 | 2,448,987 | 2,574,590 | 2,574,933 | 65,445,920 
Value at wells: 
Total (thousand dol- 
lars) A 8 7,296,760 | 8,079,259 | 7,379,973 | 7,473,336 | 7,419,382 | 127,037, 618 
Average per barrel...... $2. 79 $3. 09 $3. 01 $2. 90 $2. 88 $1. 94 


1 For detailed figures by States, 1859-1935. see Minerals Yearbook, 1937, p. 1008. 

3 Preliminary figures. 

3 Oklahoma included with Kansas in 1905 and 1906. 

4 Includes Tennessee, 1883-1907. 

Figures represent 1925-60 production only; earlier years included with “Other States.” 

6 Figures represent 1924-60 production only; earlier years included with “Other States.“ 

? Early production in New York included with Pennsylvania. 

5 Figures represent 1946-60 production only; earlier years included with “Other States.“ 

9 Includes Alaska 1912-33; Arizona, 1958-60; Arkansas, 1920; Michigan, 1900-1919; Mississippi, 1933-35; 
Missouri, 1899-1911; 1913-16, 1919-23, 1032-59; New Mexico, 1913, 1919-23; South Dakota, 1955-59; Tennessee, 
1916-60; Utah, 1907-11, 1920, 1924-41; Virginia, 1943-60; Washington, 1958-60. 

10 Does not include 29,000 barrels produced in Alaska, 


PRODUCTION 


GENERAL 


Crude oil production totaled 2,574.9 million barrels in 1960 com- 
pared with 2,574.6 million in 1959. On a daily basis, the 1960 pro- 
duction of 7,035,000 barrels was 19,000 barrels daily less than the 
1959 daily average. The demand for domestic crude oil in 1960 was 
higher than the production resulting in a reduction in domestic crude 
oil stocks of 47,000 barrels daily for the year. 

The seven States, which annually produce in excess of 100 million 
barrels of crude oil (Texas, Louisiana, California, Oklahoma, Wyoming, 
Kansas, and New Mexico), supplied 84.7 percent of the United States 
total in 1960 compared with 85.2 percent in 1959. 


BY STATES 


Additional data on production by States will be found in volume ITI 
of the Minerals Yearbook. 
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TABLE 11.—Percentage of total crude petroleum produced in the United States, 
by States 


1951 1952 1953 1954 1955 1956 1957 1958 1959 | 1960! 


Teras 45. 0 44. 6 43.2 42.1 42. 4 42. 3 41. 0 38. 4 37.8 36.3 
Louisiana .......... 10.3 10.7 10.9 10.6 10.9 11.4 12.6 12.8 14.1 15.3 
California.......... 15.8 15.7 15.5 15.4 14.3 13.4 13.0 12.8 12.0 11.8 
Oklahoma 8. 3 8. 3 8. 6 8. 0 8.2 8.2 8.2 8.2 7. 7 7. 5 
Wyoming 3.1 3. 0 3. 5 4. 0 4. 0 4. 0 4.2 4. 7 4. 9 5. 3 
Kansas 5.1 5. 0 4. 9 5.2 4. 9 4. 7 4. 7 4. 9 4. 6 4. 4 
New Mexico. ......- 2.3 2.6 3.0 3.2 3.3 3.4 3.6 4.0 4.1 4.2 
Illinois. ......-.-... 2.7 2.6 2.5 2.9 3.3 3.1 2.9 3.3 3.0 3.1 
Mississippi 1. 7 1. 6 1. 5 1. 5 1. 5 1. 6 1. 5 1. 6 1. 9 2. 0 
Colorado auaůvmudan dd 1.2 1. 3 1. 5 2. 0 2.1 2.2 2.1 2. 0 1. 8 1. 8 
Montana . 4 4 . 5 .6 .6 .8 1.0 1.1 1.2 1.2 
Arkansas 1. 3 1. 3 1. 3 1. 3 1.1 1.1 1.2 1.2 1. 0 1.1 
Kentucky .5 .5 .5 .6 .6 7 7 mí 1.1 .8 
Michigan.......... .6 .6 .5 .5 .6 .4 .4 .4 .4 .6 
Other States 1.7 1.8 2.1 2.1 2.9 2.7 2.9 8.9 4.4 4.6 

Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0; 100.0 100.0 | 100.0 100. 0 


1 Preliminary figures. 


TABLE 12.—Production of crude petroleum in leading fields in the United States, 
and total production since discovery 1 


(Thousand barrels) 

Field State 1959 1960 Total since 
discovery ! 
East Toras EES Texas..... F 52, 992 43,124 3, 453, 903 
Wilmington California................- 20, 974 27,570 883, 953 
Sho-Vel-Tum....................-....- Oklahoma 25, 175 24, 227 548, 995 
Elk Basin Montana, Wyoming...... 21, 438 20, 665 174, 517 
Coalings, all fields...................... California 21, 517 20, 439 842, 752 
e, ere Colorado.................. 17, 980 17,135 209, 972 
eier u uuu yusa California 18, 876 17, 121 639, 951 
Caillou Island......................-... TK WEEN 15, 16, 694 159, 722 
Huntington Beach California 18, 212 16, 620 666, 737 
South Pass, Block 244... Louisiana 16, 423 16, 528 101, 344 
Bl ³ðÄĩĩ S22u s Oklahoma 14, 463 15, 676 378, 555 
Ward-Estes, North..................... // AA 14, 616 15, 032 114, 562 
Kelly-Sny def ek elle wiet 6% 88 20, 056 14, 929 256, 436 
Midway Sunset. California 13, 157 13, 982 883, 367 
Cowden, all fields...................... / 14, 086 13. 820 330, 322 
Lud(e nan u uQ. ¿ss Illinois... ... me 12, 586 12, 628 248, 043 
Cuyama, South —— Caliſornla . 12, 590 12, 205 139, 309 
Wasson—66 and 7222 TOTS iaa aaa 12, 692 11,711 354, 630 
Timbalier Bay Louisiana ................. 10, 220 11,695 56, 567 
San Ardo. eee California 11,010 11, 534 102, 213 
Spraberry Trend....................... TOA uu aaa 12, 086 11, 502 141, 803 
olden Trend.......................... Oklahoma...............-- 10, 627 11,071 205, 967 
Seeligson (all zones) C7 14, 918 10, 918 195, 187 
Lake Washington Louisiana 10, 902 10, 63, 202 
Bay Marchand, Block 2 4 ꝗ : AAA 6, 093 9, 42,156 
Buena Vista California 9, 769 9, 762 489, 964 
MeElmo Cree G inel S: u 2 9,191 9, 656 21, 733 
Golds mitn JJC eos et NONI 20,164 9, 452 298, 400 
| POS EE KOR LI E 6, 759 9, 243 157, 796 
Hawkins 4 ---- FFF tues 9, 845 9,173 260, 874 
Kern Front and Kern River California 8, 384 9, 064 454, 065 
Men.. A A „ EE 9,810 8, 928 186, 410 
AA l... ^L SE 9,062 8, 553 268, 990 
¡AS EE hes IK VT EE 6, 926 8, 482 280, 085 
Weeks Island Louisiana 7, 476 8, 422 99, 743 

Aer 8 17A A 10, 200 8. 185 28, 
sË Ale EE Den 9, 290 7, 786 311, 416 
Eunice- Monument New Mexico 7, 896 7, 632 276, 128 
Adena & South Aden Colorado —ͤ—ÿçPSNP 6, 463 7. 567 40. 871 
Hamilton D me Wyoming 6, 793 7, 482 70,454 
r ³o˙»˙¹ A Hines 7, 269 7, 470 219, 339 
West Delta, Block 30..................- Louisiana 6, 314 7, 444 22, 476 
Ratherford_....-.....-.-.----- 2-2... Utah EEN 7, 571 7, 334 18, 572 
Bridgeport (Old) A O E A 6, 264 7,174 » 450 
South Mountain....................-.- California 7, 375 6, 682 87, 132 

Tom O' Conner Torns c Su tacon 6, 460 6, 532 2, 


See footnotes at end of table, 
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TABLE 12.—Production of crude petroleum in leading fields in the United States, 
and total production since discovery 1—Continued 


(Thousand barrels) 

Field State 1959 1960 Total since 
discovery 1 
Citronelle.............-.-.---...-- Ghose Alabama 4, 426 6, 464 21,416 
Diamond W . 2 “Vf. AAA A 7, 627 6, 451 97, 983 
Howard Glasscock. ....................]..-.- 0 (e EE 6, 499 6,312 212, 560 
Denton EE New Mexico e 7,141 6, 293 76,122 
Bradford-Allegheny 3................... Pennsylvania, New York. 6, 237 6, 287 695, 244 
Beaver Lodge-Tíioga.................... North Dakota 7,048 6, 265 52, 907 
aoe ee NEE 5,271 6,143 71,005 
See Louisiana 6, 334 6, 118 257, 607 
Fullerton (& North & South).......... jv ˙ĩ³ĩêi e 6, 493 6, 060 142, 791 

ene ...... d . --- New Mexico. ............. 7, 046 6, 031 i 
Brea-Olinda California. ..............-. 5, 805 5, 950 276, 119 
Baxter ville. Mississippi 5, 801 5, 901 77, 826 
Levelan d. ToXn8...l..osscew e ssesc 6, 346 5, 879 118, 962 
Doce : JJ ³ðvudà ᷣͤ eer M ö ĩðͤ 8 5, 809 5, 821 „087 
Weseke GES G%%%%%%õn 8 6, 859 5, 802 251, 565 
Emma. (& Triple 7777 eade f, METRO HUM 5, 961 5, 750 41,155 
Coles Levee, North & South. .......... California 5, 626 5, 673 128, 680 
e EE Mississippi 5, 460 5, 669 12, 554 
ie ß California. ................ 5, 809 5, 609 823, 530 
Caprock and East. New Merico 6, 581 5, 525 44, 415 
J K Toyas — ene 22 os s 6,372 5,475 467, 768 
f Louisiana....-...........- 5, 433 5, 422 110, 550 
Keystone d In 5, 963 5, 368 169, 915 

West Bay. 5 Louisiana 4, 957 5, 282 50, 
Garland & South. Wyoming 5, 325 5, 256 64, 469 
New Harmony. Jilinols....... 8 4, 758 5, 252 106, 174 

Lake Barre........................-...- Loulsiana 4, 458 5, 231 38, 51 

White Messe . - e . ....- Uta E 6, 390 5,219 14, 380 
Thompson, all flelds TO cuidarnos 5, 673 5,188 240, 828 
Oregon Basin and West Wyoming 5, 557 5,187 97, 745 
Pine ue AICO A ð m ĩðâ ETE Montana 4, 852 5.171 26, 167 
;( aAA LOS 8 6,017 5,162 387, 994 
Cogdeli (all fields) ......................]....- %%» 6,047 5, 103 69, 786 
Agua Dulce- Stratton lu .... I 8 5, 5, 039 156, 862 
Headless E d 88 3, 469 5, 25, 223 


1 Fields under 5 million barrels not shown for current year. 
3 Includes revisions. 
? Bureau of Mines data. 


Source: Oil and Gas Journal. 


TABLE 13.—Production of crude petroleum in Arkansas, by fields 


(Thousand barrels) 

Field 1956 1957 1958 1959 1960 1 
Atlanta J aan, 438 399 228 148 290 
Bradley . 7ù));õ K 8 
Buer. carre 444 415 363 332 309 
Dorcheat-Macedonla ..................... 632 721 303 314 617 
RI Dorado. E 923 990 826 646 456 
Fouk6- 1 onm S zu a mac deo SEWER L 431 1, 468 1,279 855 1, 088 
Horsehead............ 2 403 A A ES ss pss 
Mane 8 8, 609 4, 521 4, 058 4, 439 5, 032 
MeKamiíe........-...--.----- Se 1,349 , 337 976 9 
/ ĩðͤ K 2, 2, 209 2, 046 2, 196 2, 211 
enn. 8 2, 353 2, 119 1, 791 1, 849 1, 510 
Smacko ver 4, 466 4, 206 4,114 4, 363 4, 057 
A AAA ë 1,157 1,745 1, 681 1, 472 1,182 
w. 505 A NE EE E EE 81 716 721 

EECH 1,591 2, 491 2, 239 1, 525 1, 717 
oe fields! EE 7,011 7,372 8, 075 7, 037 ; 
Total Arkansas 29, 355 81, 047 28, 700 26, 329 28, 953 


1 5 flgures. 
3 Includes oil consumed on leases and net change in stocks held on leases for entire State. 
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TABLE 14.—Production of crude petroleum in California, by districts and fields 


(Thousand barrels) 


District and field 1956 1957 1958 1959 19601 
San Joaquin Valley: 
ee cel teen sss 4, 297 4, 677 4, 782 4, 620 5, 035 
Buena Fa.. ne e hores 7,707 7,457 6, 901 9, 815 9, 728 
CoOalin@ AA 29, 280 27,746 26, 740 21, 225 21, 045 
Coles Levee.....-....................- 5, 313 5, 888 , 443 4, 824 5, 659 
Cuyama-Russell Ranch............... 15, 940 16,215 15, 084 14, 544 14, 233 
ie 4, 568 4, 135 3, 808 3, 527 , 033 
Elk Hil Z. zs unicos 5, 959 5, 662 5, 361 5, 126 4, 368 
, . EE, eee eee AA 3, 033 106 
Fruit eee 3, 212 2, 994 2, 721 2, 500 2, 426 
Gosford, East 4431.5. cy d 8 
Greeley et sae one ! 4, 271 3, 502 2, 981 2, 665 2, 460 
Heladeras 1, 981 829 883 1, 272 
Kern River-Kern Blutt. Kern Front... 7, 437 7,665 6, 888 8, 648 9, 460 
Kettleman North Dome 5, 252 4, 898 4,786 3, 926 3, 460 
Dost ll! asias 1, 782 1, 706 1,324 1, 272 1, 499 
Ur A ... ........ err 8, 984 7, 807 7,018 6, 512 7, 287 
Midway- Sunset 15, 070 15, 206 13, 107 13, 126 13, 959 
Mountain View. 1, 447 1. 608 1, 523 1, 403 1, 587 
Mount k ð d .. sao 2, 927 3, 319 3, 392 3, 173 , 854 
Poso Cree. 1, 517 1, 655 1, 342 1, 349 1, 354 
, 2, 137 1, 951 1, 793 1, 668 1, 457 
Rilo Bravó EE 3, 995 4, 262 3, 629 3, 464 , 260 
River dale 544 540 487 391 328 
Round Mountain..................... 1,630 1, 590 1, 497 1, 467 1, 408 
ee 3, 360 2, 331 2, 722 5, 030 5, 105 
Ten Section 1, 638 1, 577 1, 506 1, 614 1, 469 
Vallecitos Group dsö”s”ösöss.s. BE, dE 857 562 
Wheeler Ridge EEN 3 1,849 2,186 
Other San Joaquin Valley............. 11, 702 10, 421 6, 587 9,851 ; 
Total San Joaquin Valley........... 151, 481 145, 703 132, 251 138, 362 138, 009 
Coastal district: 
Aliso Can yon 2, 606 2, 343 2, 027 1, 876 1. 723 
Cat Gn .? 6, 133 4, 481 4, 197 4, 454 3, 361 
Dei 8 747 1, 140 961 423 818 
o A nene C dur EREORE 1, 205 1, 050 931 721 618 
Gato Ridg6. sc. sonic. ceo Lee cus 890 756 685 691 
LOMDOC. ciossccnonsran s u u uu ua us 1,047 S86 153 371 883 
Newall- EELER eebe 3, 459 3, 199 2, 871 2, 656 2, 239 
Geil 8 1, 144 1, 099 1, 976 925 
BRI. Canyon AAA // A 258 
EE eege L 590 1, 458 1, 333 1, 126 983 
!! T CE E 3, 079 3, 204 3, 527 , 903 3, 991 
rr nce ei J E VE 
S 11, 733 11, 845 10, 864 10, 994 11, 519 
San Mieguelito......................... ; 2,346 2, 102 1,341 1, 166 
Santa Mad E ae iue ca RO aecena 2, 713 2, 544 2, 198 1, 968 1, 939 
South Mountain 4. 005 6, 561 6, 080 7, 984 6, 709 
a: _ c... S s s SSS. SENE 24, 357 21, 159 20, 451 18, 872 17, 065 
Zaca Creek 780 668 633 585 
Other Coastal 12, 500 20, 188 20, 021 19, 766 18, 754 
Total Coastal. 82, 833 85, 173 81, 086 78, 149 74, 227 
Los Angeles Basin: 
Brea at TEE 6, 864 6, 850 6,362 5, 904 5, 884 
Go,. 4, 498 4, 471 3, 942 2, 333 4, 302 
Dominguez.-........ .. 8 4,366 3, 992 3, 710 3, 417 3, 572 
Huntington Beach 22, 408 21, 452 19, 447 18, 110 16, 761 
Ingle wood 4, 466 4, 642 4, 419 4, 280 4, 545 
Long Beach........................... , 748 6,761 6,167 5, 841 5, 615 
Montebello. - 1, 518 1, 450 1, 360 1, 331 1, 265 
N 4! ³Ä5 8 1, 546 1, 507 1, 467 „230 1. 248 
Rennende l. ul... 2, 290 2,112 2, 133 2, 073 1, 985 
Rosran s 1. 185 1, 119 971 996 988 
Sansinena. AS 3, 798 3, 646 2, 604 2, 219 2, 430 
Sante Fe Massa dae 5, 193 4, 444 3,890 3, 334 2, 887 
Seal Beach... .... .. 3, 946 4, 037 3, 881 3, 401 3, 249 
o DEET 2, 614 2,715 3, 084 2,615 2, 261 
Wilmington 2 36, 844 32, 306 31, 417 „993 27, 494 
Other Los Angeles Basin A 7,176 , 481 7,358 7, 634 
Total Los Angeles Basin............- 116, 440 108, 680 100, 335 92, 435 92, 120 
Total California..................... 350, 754 339, 646 313, 672 308, 946 304, 356 


1 Preliminary figures. s Includes Oak Grove area. s Includes Athena, 
Source: Conservation Committee of California oil producers. 
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TABLE 15.—Production of crude petroleum in Colorado, by fields 


(Thousand barrels) 
Field 1956 1957 1958 1959 1960 1 
1%ö§é¹˙76 ſ 5, 709 5, 518 4, 965 6, 463 7, 567 
Badger Creek - west . . . . . 518 498 383 |... 8 570 
Big Beagce ee 876 896 1, 062 1, 014 990 
Black Hallers ee 676 656 549 538 470 
Ee EE 884 625 670 535 889 
AAA II OA 979 565 553 557 484 
DA A ee ee as usd rr A EE 
Graylin-South and Northwest 1, 051 690 631 524 432 
F; AAA dos AA ³ðy y y 
Little Besser d è yd ß GE 1, 601 
Little Beaver-Eastꝶꝶ tt 1, 993 2, 282 1, 754 1, 666 914 
Mt. Hope-East and North. 840 566 430 689 |... v 
Plum Bush Cree 1, 232 1, 062 1,138 790 1, 021 
EIA AAN A E 28, 302 26, 154 20, 914 17, 980 17,135 
IN A ee LV AA ⅛oꝛ¹ͤww-.-wq AO IE 
Wilson Creek 2, 556 2, 528 2, 396 2, 709 2, 800 
BAO ARA te ine 647 621 658 509 894 
Other EE 10, 909 12, 321 12, 633 12, 466 12, 398 
Total Colorado . .... 58, 516 54, 982 48, 736 46, 440 47, 165 
1 Preliminary figures. 
2 Includes crude oil consumed on leases and net chaage in stocks held on leases for entire State. 
Source: Oil and Gas Journal. 
TABLE 16.—Production of crude petroleum in Illinois, by fields 
(Thousand barrels) 
Field 1956 1957 1958 1959 1960 ! 
A a ca di 1,120 1,313 1,377 1,113 888 
A A eke 1,032 807 606 29 467 
)))) EE 899 952 668 485 382 
Bridgeport. eegene, 4, 352 4,174 5, 280 6, 264 7,174 
Cen Sligo ¿uc esse Sessa cece eee 2, 076 3, 480 2, 160 1, 420 
55 1•;öÄrÜß ⁰yßd AI 9,210 8,187 7,972 7, 269 7, 470 
Ee 8, 543 2, 441 2, 485 1,979 2, 506 
Fast If A A A 1,513 1,415 1, 537 1,126 746 
John son ville. 1, 063 1, 010 1, 69 1, 438 
hh y eccle 9, 828 11. 691 13, 158 12, 586 12, 628 
New Harmo ns ... ........ 4, 022 3, 462 4, 4, 758 5, 252 
ee EE 1,168 7 691 6 
eee ß 2, 621 2, 752 2, 755 3, 197 8, 624 
eee ß Ee 2, 503 2, 449 2, 155 1, 860 1, 545 
Geier Springs 1, 794 1, 552 1, 531 1, 378 1,382 
333. ̊ 8 5, 644 6, 475 6, 926 8, 482 
Other fleld$ 4... ³ĩV—³A ⁰⁰ iS Saa 30, 526 26, 611 , 683 22, 793 22, 783 
Total Illinois 82, 346 77, 083 80, 275 76, 727 78, 840 


1 Preliminary figures. 
2 Bureau of Mines figures, 


Source: Oil and Gas Journal. 
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TABLE 17.—Pipeline runs of crude petroleum in Kansas, by fields 


(Thousand barrels) 


Field 1956 1957 1958 1959 1960 
Bemis-Shutts— ... 3, 055 5, 922 5, 063 4, 868 4, 472 
Beer; ss ccc scuu Sus 1,624 954 789 679 
Boi! ³ðꝛ ʒ ce 400 1,126 1,031 768 400 
A adura kadan Raida 2,074 1 (1) (1) (1) 
Chase-Silica............................... 3, 48 4, 271 3, 260 3, 689 3, 219 
S y ENNEN 1, 513 1. 416 1, 317 1, 109 951 
VK Te EE 4, 359 4,619 4,371 4, 443 4, 291 
Walt ORG ß EEN 980 1, 061 1, 065 1,040 991 
Garfield AA ee eee ee 1, 836 1, 742 1,092 649 464 
Genesco- Edwards 2, 784 2, 236 1, 812 1, 680 1, 565 

OVS EEN 1, 810 1, 859 1, 638 1, 202 763 
Gorham AAA AA NET 1,515 1,501 1, 499 1, 421 1,311 
Hall-G urn .. ...... 3, 598 3, 8, 296 3, 253 » 229 
Iuka-Carmi.__ ... ck cece ... . .. . .. . .....- 1,472 1,219 1,035 855 702 
Kraft- Pruss aaa 3, 712 3, 437 3, 092 2, 890 2,526 

A EE 1, 887 2, 020 1,779 1, 596 1, 424 
M 1, 482 1,617 1,477 1,354 1, 299 

EEN 1,225 1,314 1,353 1, 363 1, 289 
Rhodos geet 1,074 664 403 305 
Ritz-Canton ise 1,470 1,563 1,542 1,321 1,199 
Seeley- Wick e 1,307 978 719 583 11,097 
Silica South. . Ll LL Lll ll Lll. 1, (3) (8) (3) (3) 
Spivey-Grabs 444 1,758 2, 031 1, 961 2,370 2, 492 

¡A suum 4, 3, 728 3, 366 3, 120 2, 752 
a AS u uma 935 1, 239 1, 253 1,117 991 
e lwsxexleos adc v dea 147 1,126 1,189 1, C08 772 
Welch- Born holdt— ..... 1. 106 1, 240 1, 216 932 878 
Other flelds I... .. 73, 345 71,218 73, 063 75, 746 73, 283 

Total Kansas 124, 467 124, 054 119, 942 119, 503 113, 344 
Change in field stocks 6 |... LLL]. LL . LLL. ]----........ +40 +111 
Total Kansas production $........... 124, 204 123, 614 119, 942 119, 543 ? 113, 455 


1 Combined with Bemis-Shutts in 1957. 

? Includes Hamilton in 1960, 

s Combined with Chase-Silica in 1957. 

t Formed by combination of Spivey field and Grabs field in 1956, 

5 Formed in 1950 by combination of Allphin Northwest, Annon, Annon South, Basset, Laura Southeast 
Marcotte South, Noah, Spaulding, White Southwest. 

6 Bureau of Mines. 

7 Preliminary figure. 


Source: Kansas Geological Survey. 


TABLE 18.—Production of crude petroleum in Louisiana, by districts and fields 


(Thousand barrels) 


District and field 1956 1957 1958 1959 1960 ! 
Gulf Coast: 

Anse la Butte 1, 890 2, 065 1, 656 1, 775 , 687 
Avery Island.........................-. 3, 303 3, 240 2, 580 2,712 3, 089 
Bateman Lake 1, 718 2,120 2,191 2, 836 2, 004 
A A 00-2- aaaea 1,103 1, 023 800 761 
Bay de Chene -2-22 1,609 1,794 1, 600 1,913 2,199 
Bay Marchand.......................-. 3, 539 3, 791 4, 684 6, 390 10, 264 
Bay St. Elaine 3, 188 3, 376 3, 338 3, 764 4, 355 
Bayou Blue 931 1,133 913 743 
Bayou Choctaw......................- 1,176 1, 204 1,131 1,361 ], 434 
Bayou Mallet 1, 043 823 829 981 812 
Bayou Sale 2, 825 2, 712 2, 297 3, 138 3, 948 
Bully Camp — l 1. 623 1, 582 1. 236 1, 452 1,321 
Caillou Island........................- 9, 626 11, 298 11, 260 14, 751 17, 040 
Charen ton ——— 1, 426 1. 391 1, 228 1, 573 1, 407 
, EE 2, 762 2, 303 1. 565 1, 348 1. 391 
Delta Farms 4, 493 4, 010 3, 285 3, 656 3, 391 
DOS Lako- 222; 22 ² ds 947 887 755 770 738 
Duck Lake 2,616 2, 477 2, 282 2, 483 2, 709 
East White Lake 1,390 1, 463 1,111 1,044 1, 672 

LEE 2, 529 2, 1,839 1,773 1, 785 
A es KA 8 919 1,310 1, 365 1,201 1, 208 
Garden Island....... EE 1,340 1, 429 1,373 1,672 2,116 


See footnotes at end of table, 
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TABLE 18.—Production of crude petroleum in Louisiana, by districts and fields— 


Continued 
(Thousand barrels) 
District and field 1956 1957 1958 1959 1960 1 
Gulf Coast—Continued 

F» Ee 919 910 808 853 913 
Golden Meadow. 22 3, 452 3, 032 2, 649 2, 500 2, 355 
ood Hope 1, 687 1,058 859 855 983 
Grand B89.... 2... cons co cues , 030 4,113 3,178 3, 084 4,067 
AAA AAN 961 923 1,119 
Haäckberr rtr lo E 5, 927 6, 903 5, 914 5, 706 5, 251 
Horseshoe Bayou...................... 836 807 722 760 739 
e 800 814 78⁵ 841 886 
[ois f ENERO ER 2, 214 2, 006 1, 743 1, 553 1, 383 
Jeaneretto 2 1,148 1, 271 1,147 1, 219 1,170 
JONMINGS AA 1,024 1, 247 1,301 1, 439 1,518 
a Seen ne 2, 935 3, 058 2, 670 3,176 3, 419 
Lake Arthur SOUTO. L. 8 1,097 1,024 1,077 1, 531 1,510 
ë Bart NA ere 1,723 2, 066 2,577 4,336 , 340 
Lake Chicot-._..... .. .. eieiei 1,009 954 721 783 730 
Lake Fausse Point 1, 499 1, 750 1, 499 1, 651 1, 577 
Lake Pelto............................ 2, 652 2, 951 3, 102 4, 086 4,571 
ke Salva dor 1, 391 1,641 1,635 2, 067 2, 310 
Lake Wash" ngton 7, 849 11, 089 9, 682 11,098 11, 329 
Eeer 1,095 , 009 1,021 1,133 975 
vlla Seater eee oes ta I j 4,033 3,711 3, 829 3, 826 
Little LAO 8 2, 353 2, 453 2, C96 2, 509 2, 274 
Fell! 8 908 920 768 795 780 
Main PASS... ß 8,417 11,064 9,672 9, 681 11,110 

North Crowle v 1,168 1,107 924 1, 008 
Paradi$ DEE 2, 843 2, 625 2, 286 2, 479 2, 732 
Phoenix Lake 1,367 1, 228 1,042 1,231 1, 520 
Pine Prairie EE 927 826 692 877 482 
Point-a-la Hache 1, 999 1, 884 P)) VE 
Poft Dai AA e 852 763 680 781 877 
Quarantine Ba 7 3, 964 3, 536 2, 765 2, 953 8, 227 
Romere Pass 3, 485 3, 488 2, 638 2, 807 2, 736 

St. Gabriel... ze mer 825 731 597 529 
Section 88. ; 1, 396 1, 336 1. 101 1, 093 1,014 
Shuteston......-..- versus wcesseo seek 1, 025 905 979 902 701 
South Pass EE 8, 208 9, 301 10, 359 7,168 11,120 
Kier d Ee 1,706 1, 580 1,418 1,442 , 499 
Timbalier Bac 6,120 8, 600 8, 562 10, 202 11, 996 
Unitest. . sedanesec 934 822 508 446 435 
Weer Ee 1,802 1, 688 2, 302 2, 981 3, 502 
ede RECTE ME 5,117 5, 514 4,317 4,411 4, 567 
Ville Platte EEN 1,150 996 794 805 810 
JOB eet A usus uE 2, 203 2, 061 1, 756 1,777 1, 856 
Weeks Island 8, 668 8, 602 6, 871 7,318 8, 397 
West Bay___...... . . . . . . . . . . de . . . .. 3, 326 4,016 8, 705 4,275 5,182 
West Cote Blanche.................... 1, 891 2, 022 2, 989 2, 967 4, 975 
ere; Add Wee 5, 960 6, 799 
West Lake Verret_....-.--.----------- 1, 361 1, 333 1, 259 1, 245 1, 263 
White Castle 786 966 842 887 965 
Other Gulf Coast. 77, 653 97,011 102, 601 126, 433 133, 258 
Total Gulf Coast 252, 494 283, 769 272, 358 317, 082 947, 767 

Northern: 
O AAA x 670 587 476 483 428 
AdUO A A so EL 8, 417 7,305 7,066 6, 880 6, 050 
Cotton Valley 1, 407 945 771 823 770 
eh A stile Lu 6, 301 6, 411 4, 931 5, 086 5,144 
5 e A A 1, 684 1,621 1,415 1,337 1, 248 
Haynesville........................... 2, 859 2, 696 3, 218 8, 003 2, 781 
Lake St. John 2, 430 2, 258 2,072 1, 845 1, 569 
e . 1, 905 1, 746 1, 468 1, 523 1, 513 
G; ⁵ĩð2zĩvd 2222 1, 626 1, 432 1, 432 1, 583 1, 615 
LT -a.-s 33 751 710 597 683 588 
GE EE 1,043 1,340 1,277 1, 405 1, 388 
et. ER 786 7 7 812 837 
Other Northern 17, 039 18, 312 16, 049 20, 121 22, 656 
Total Northern E _- 46, 927 46, 127 41, 533 45, 584 46, 593 
Total Louisiana 2 299, 421 329, 896 313. 801 362, 666 4 394, 360 
1 Preliminary fi 


2 Includes Hemphill, Trout Creek, and Jena. 
s Includes Little Creek and Summerville. 
4 Louisiana Conservation Department. 
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TABLE 19.—Production of crude petroleum in Michigan, by fields 
(Thousand barrels) 


Field 1956 1957 1958 1959 1960 ! 
Beaver Cree - -- lll l.l. 291 242 227 340 225 
Ree A 8 923 800 698 619 585 
Deep RFC u uu u u 2. ¿S.S 875 576 286 225 190 
East Norwich 402 361 332 294 276 
Kawkawlin...............................- 434 595 583 496 446 
Kimball Lake 57 42 22 16 11 
Pentwalet.. . l... . . . . . . . . . . . ger 197 165 135 117 80 
Reed City and East Reed City 443 480 592 560 408 
AA EE 392 302 292 338 298 
Hees. 209 174 142 155 148 
Stony Lake 347 247 136 160 145 
eee, ð . sao. nes 6, 170 6, 185 5, 863 7, 119 12, 853 
Total Michigan 10, 740 10, 169 9, 308 10, 439 15, 665 


1 Preliminary figures. 
Source: Michigan Department of Conservation. 


TABLE 20.—Production of crude petroleum in Mississippi, by fields 


(Thousand barrels) 
Field 1956 1957 1958 1959 1960 ! 
Büktervllle. u... . u. . u. u. u u: 5, 874 4, 930 4, 993 5, 843 5, 877 
A AA a aa ana 842 1, 148 1, 248 1, 380 1, 436 
Brookhaven._._...... .. .. . . . . . l... - 3, 019 2, 541 2, 218 1, 920 1, 758 
EE ß ß 1, 222 1, 888 

n E GR EE EE Ud E 1, 299 1, 206 982 840 133 
Diamond AA A WEE 8 1, 040 1, 154 
Fell cosa UCRNC ERES 1, 484 1, 818 1, 611 1, 559 1, 386 
Heidelberg... c. eue ese SS S enc RUE 8, 641 8, 395 2, 916 3, 672 3, 351 
La Grange and South..................... 2, 137 1, 936 1, 649 1, 714 1, 453 
PIAR ðO v: usco WE 1, 440 5, 896 5, 774 
Mane. 1, 021 841 739 744 593 
Maxie-Pistol Ridge........................ 998 1, 277 1, 185 1, 207 1, 000 
A EE E, A A 2, 168 2, 157 
J A A AA 4, 289 4, 241 4,174 4, 651 ; 
Tinsley A 8 4, 399 3, 884 3, 830 3, 532 3, 347 
Yellow Creek. 1, 494 1, 323 1, 054 1, 020 1, 170 
Other Delega esee e S aa 10, 327 10, 873 10, 514 11, 212 14, 841 

Total Mississippi 40, 824 38, 922 39, 512 49, 620 51, 819 

1 Preliminary figures. 
TABLE 21.—Production of crude petroleum in Montana, by fields 
(Thousand barrels) 
Field 1956 1957 1958 1959 1960 ! 

Bi? Wall EE 255 248 218 204 264 
BOW EE 340 299 282 333 
Cabin Eiere ß 1, 633 3, 666 4, 255 4, 350 4,470 
Cat Creek ² ⁰˙ 8 162 163 170 151 
Gt; ᷣ y ĩ 2222 d ERE dC 2, 684 2, 515 2, 210 2, 004 2, 078 
Elk Sl. ST; ec 2, 007 ; 9, 143 4, 065 2, 718 
Ee EE 678 714 732 505 456 
Kevin-Sunburst. ..............- 3 1, 017 953 969 833 744 
FFC A 88 3, 667 5, 326 5, 346 4, 832 5, 112 
PONG es daa ER us 595 521 
e IN 4, 098 4, 894 4, 641 3,775 3, 232 
i A wu d aeque 213 
Sunne. yu us ua 22 ss 1, 459 1, 306 1, 600 2, 013 2, 145 
Other fields: EEN 2, 856 3, 677 3, 662 6, 7, 865 

Total Montana 21, 760 27, 172 27, 957 29, 857 30, 240 

1 Preliminary figures. 


Source: Montana Oil Oonservation*Board. 
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TABLE 22.—Production of crude petroleum in New Mexico, by districts and fields 


(Thousand barrels) 
District and field 1956 1957 1958 1959 19601 
Southeast: 

EEN 1,614 1,471 1,312 1, 188 1,156 
Brūns- s. 2 S2ol EEN 1,193 870 519 8 
Caprock- East 0nMnMMiMMMŅ 6, 942 6, 362 5, 216 6, 581 5, 525 
ee EE 1, 358 1, 307 1, 402 1, 426 1, 480 
rr is. 10, 778 9, 391 7, 968 7, 141 6, 293 
Dollarhide- West. 3, 027 2, 761 2, 510 1, 855 1, 607 
Hin! ⁰˙¹www A 2, 054 1, 738 1, 597 1, 465 
Eunice- Monument 10, 527 12, 817 11, 674 7, 896 7, 632 
Fowler k 847 7 711 712 
lageren 1, 605 4, 529 7, 324 7, 046 6,031 
Grayburg-Jackson..................... 945 5 1, 318 1, 554 1, 707 

A 8 973 829 583 634 
HODDS AA A 3, 401 3, 495 3, 248 3, 399 3, 357 
Langlie-Mattix........................ 2, 046 1, 989 ], 096 2, 289 2, 955 
Lovington-East....................... 3, 080 2, 790 2, 466 2, 337 2,137 
Maljamar 2, 277 2, 227 2, 449 2, 730 2, 820 
Me ð K usa lo 1, 235 1, 187 1, 042 1,014 954 
Saunders-Sou tl 1, 727 1, 534 1. 781 2, 476 2, 306 

e v A 3, 944 3, 724 3, 348 3, 709 4, 061 
r AA cee 1, 473 1, 007 1, 604 1. 1 1, 095 
Other fields 2 25, 433 30, 333 29, 571 36, 151 37, 719 

Nortthdesesse .... caidas 1, 414 2, 519 8, 551 12, 245 16, 406 

Total New Mexico.................. 87, 893 94, 759 98, 515 105, 692 107, 940 

1 Preliminary figures. 
3 Bureau of Mines figures. 
Source: Oil and Gas Journal. 
TABLE 23.—Production of crude petroleum in Oklahoma, by fields 
(Thousand barrels) 

Field 1956 1957 1958 1959 1960 1 
ͥ——W eos 1, 638 1, 608 1, 590 1, 676 1, 525 
PPC ENEE 745 707 697 
Bradley...... pr elas 3, 169 3, 053 2,741 2, 898 2, 631 
eee . Su susu 13, 519 14, 280 14, 548 , 463 15, 676 
ene 661 721 910 1, 
Cemento u e u usss isa 4, 372 4, 061 4, 405 4, 222 8, 836 
Cumberland.......... .. . . . . . .. .. .. . .....-.. 1, 944 1,812 1, 474 1, 407 1, 219 
Ss 2, 549 2, 650 2, 702 2, 585 2, 515 
e , 1, 338 1, 289 959 855 613 
DilWorth . PR 921 677 517 453 EE 

AE EE 3, 056 2, 798 2, 421 2, 241 1, 798 
EIE A scesscREAde e aU IO 5, 326 4, 078 2, 2,113 1, 741 
EE 3, 566 3, 886 3, 188 : 9, 470 
iic ME PROCERES 785 123 910 
.. A 862 849 826 876 761 
Glennpdoo t.. 1, 901 2, 259 2, 77 3, 1 3, 200 
Golden Treſgd̃gdd cutee secs 20, 204 17, 245 13, 106 10, 627 11,071 
ee s. Z 2, 347 2, 260 2,331 2, 256 ; 
IId 0ĩ!v 3. 495 3, 240 3, 874 2, 977 2, 938 
Holden ville- East 1, 117 628 I 
Doover.-Noribhwest ... . --.-... 2, 1, 868 2, 417 2, 039 1, 329 
FOX isso ꝙũᷣ IAE II 1, 291 1, 232 1, 045 941 2, 

EE EE : 1, 642 1, 372 1, 290 1, 309 
Feier.. cu Oen 951 817 743 749 710 
Moore-West ege ee 32 ep ee ep G G s. e e s om ep e ét pn mm ëm |  ....... em em em em em em 8, 250 2, 553 1, 527 1, 275 
Naval Reserve 1, 102 1, 409 1, 498 1, 667 2, 353 
Oklahoma City. 3, 743 3, 482 ; 9, 050 2, 851 
Olympi- EE 1, 752 1, 573 1,341 1,101 967 
Payson- East 786 467 (3) 423 893 
e 484 (3) (2) (0 Losckessesss 


See footnotes at end of table, 
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TABLE 23.—Prod uction of crude petroleum in Oklahoma, by flelds—Continued 


(Thousand barrels) 
Field 1956 1957 1958 1959 19601 
Seminole: 

E AAA WM 685 655 619 665 905 
Little River.....................-..... 571 478 430 390 388 
AAA Se eee ae eee ee 8 1, 486 1, 443 1, 410 1, 379 1, 422 

Semin olala... 912 876 797 
Sho-Vel- Tum ꝓ—oꝛ- -2-0 ------- -MMMM 29, 717 29, 008 25, 823 25, 175 24, 227 
West Edmond .. 1, 945 1, 292 1, 153 1, 013 1, 407 
NEE 878 (3) ye O O ssecesce 
TEE 1, 322 1, 765 1, 927 1, 700 1, 254 
Other fields JJJ.;öÜ%ßÿPĩ˙ ͤ ͥdã 91, 638 94, 649 92, 003 94, 670 90, 260 
Total Oklahoma ü —ö wp .) 215, 862 214, 661 200, 699 198, 090 192, 288 

1 Prelimin 


ary fi 
2 Included in “ thor fields.” 
3 Bureau of Mines figures. 


Source: Oil and Gas Journal. 


TABLE 24.—Production of crude petroleum in Texas, by districts and fields 


(Thousand barrels) 


District and field 1 1956 1957 1958 1959 1960 3 
Gulf Coast: 

As. EES 1,091 3) (3) (3) (3) 
EE 5, 165 5, 279 4, 028 4,096 3, 491 
Des en A 8 1. 865 1, 662 1, 585 1, 385 1,339 

Beaumont-Wet.-...... ll lll. 900 3) (3) (2) (3) 
DOTT E on RAN A 8 1,276 1, 130 866 853 767 
Ee 1, 616 1, 1, 395 1, 341 1, 237 
Chocolate Bayou...................-.. 4,118 4, 361 4, 200 3, 953 4,057 
JJ C 10, 455 9, 492 6, 979 6, 958 6,001 

Damon. Meng (3) (3) (3) (3) 
Dickenson-Gillock...................-- 8, 046 3,571 3, 222 2, 067 3,077 

IRAN ) (3) (3) (3) 
Espero? A 1,023 1,005 1,037 976 909 
Fairbanks 1. 254 1, 054 894 526 

e, EE 854 ) (3) 3 (3) 
Fannette . . . . . . 2 ll lll.--- 1,185 1.511 1, 760 1,578 1, 731 

Hape. 8 1, 540 1, 272 846 815 64 

Fnendswood-Weebster................- 10, 515 9, 511 6, 760 6, 865 5, 801 
Gohlke, Helen 2. 081 1. 715 1, 244 1, 246 1, 041 
Goose Creek 2, 813 2. 736 2. 617 2, 541 2, 468 
AAA A aD DLE 2,371 2, 221 1, 668 1, 905 1, 471 
Hankamer... rr 1,118 1,023 1,034 1.064 1, 203 
SE JJ. K 11, 396 10. 304 7. 919 9, 318 7, 741 
A c %¾ 2 1, 00 3) (3) (3) 1, 300 
High “Island oo os E Susa. 3. 476 3. 554 3, 864 3, 958 4, 600 

Houston-North-Sout bn 1. 285 1, 227 1, 045 950 (3) 
Hull s EE 3. 909 3. 668 3 653 3, 222 2. 632 
ene ß 1. 057 1, 074 1, 065 1,151 1, 184 
Liberty, South... ee 3.324 4, 100 5, 657 4, 565 3, 560 

Livingston. ......................-..-- 1, 059 (3) (3) (3) (3) 
¡A EE 1, 459 1,378 1. 407 1, 703 1. 505 
Lovell Lacke 870 ( (*) 751 416 
eFadden. e 1,314 1, 138 796 477 459 
Mannũee.... 1, 649 1. 469 1, 069 1. 099 1,055 
Alff ³·¹A 1. 598 1, 819 1, 957 1, 701 1, 356 
O'Connor, AA A GENEE 7,049 7, 697 
Old Ocean 5, 287 5, 674 4, 707 4.471 3, 709 
Oyster Bayou. .....................--. 2, 968 2, 612 2.044 2, 148 1, 822 
Pierce Junet ion 5, 395 6. 720 5, 007 3, 846 2, 962 
Placedo— — P‚ œ iꝛlll!. .. . 1. 716 1, 371 1, 057 910 791 
Port Neches........ ll... 1. 260 1, 002 881 937 
Raccoon Bend ——— 2, 084 1, 694 1, 321 1, 348 1, 293 


See footnotes at end of table. 
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TABLE 24.—Production of crude petroleum in Texas, by districts and fields—Con. 


(Thousand barrels) 
District and field 1 1956 1957 1958 1960 3 
Gulf Coast—Continued 
Refugio-Fox................. Ge 2. 190 2,055 1, 923 1, 595 
Saratoga EE 1,112 1, 618 1, 431 937 
e ß UPS us 1, 284 937 1, 221 1, 460 
f/ 1, 408 1. 319 1. 194 1, 039 
BLOW RE 1, 738 1, 198 603 507 
uganda 932 853 608° 518 
Sugar Vale 1,101 921 715 637 
Pon. vest ee ame e ines 8, 000 8, 193 6, 000 5, 186 
Tombillz::221.:-25222995 020 oc oou e2ds 2, 242 2, 035 1, 408 1, 523 
Village Mill 2, 511 : 2, 063 1. 578 
West Columbia 2, 365 2, 475 2, 687 2. 942 
West RGn een! . 6, 314 6, 190 4, 641 4, 137 
Withers-Magn et 3.241 3, 162 2, 458 1, 629 
Other Gulf Coast 81, 254 , 995 68, 720 63, 810 
Total Gulf Coast 225, 570 209, 461 179, 386 168, 277 
East Texas: 
East Texas Proper 71, 582 10, 109 62, 503 49, 029 
Yi EA an aa acd is 1, 088 999 925 899 
Ham Gossett 871 659 486 419 
Hawkins- E 16. 304 14, 786 10, 687 9. 174 
Long eee 1. 161 1, 779 645 524 
New Hope ... .. . . nous 2,172 2, 162 1, 993 1, 533 
Pewitt Ranch 1.073 927 700 581 
Pen sss 1, 429 1, 189 983 603 
QUIM ³ĩðVd 2, 176 2, 192 2,117 2, 909 
r 8 4, 896 4, 523 3, 977 4. 109 
7 A 8, 703 , 823 5, 683 4, 885 
/A 1,191 872 889 709 
Weoodlawn.......---.---...-.---.---.- 652 419 380 (3) 
Other East Texas 21. 954 21, 919 24, 242 26, 497 
Total East Texas 141, 252 130 358 106, 300 101, 871 
Central Texas: 
A aeaaaee 2, 148 1, 610 2, 021 1, 435 
Charlotte... Lal c.c Sie eege 2, 960 2, 071 1,541 1, 255 
arst Creek .. lll... 3, 415 8, 450 9, 465 8, 674 
e 9. 02220299 2. 099 2, 598 2, 444 1, 568 
Other Central Texas 9, 225 8, 727 6, 916 , 338 
Total Central Texas 20, 447 18. 456 16, 387 17. 270 
South Texas: 
Aqua Dulce. 1, 428 1, 479 1. 171 947 
n sok ce Susu assss 829 872 750 (3) 
Fulton Beach 2, 579 4, 340 2, 415 2, 265 
y see e A ten tees tecs ese 931 834 645 (3) 
o AA 2er cuire 1, 385 1, 440 1, 210 1, 240 
LA A mt A ss 3, 833 3, 359 2, 457 2, 295 
ieee ß 1. 238 1, 083 728 (3) 
,, 1, 090 644 (3) 
III AAA ecw K 4, 763 
Mustang Island 2. 566 2. 246 1, 755 1, 515 
FF. 6, 043 4. 757 3, 902 6, 385 
Portilln- 2. A 9, 144 2. 036 2, 228 (3) 
Saxet-Saxet Frio......................- 1,173 1, 312 847 685 
Selig. dd ³ 8. 050 
Se 8 2, 345 1, 999 1, 500 1. 143 
DUI. -uocososdenccebosQ eda cusan eie 1, 843 1, 673 1, 439 1, 941 
d KT EECH 1,251 929 744 1, 929 
White Rekter 8, 444 8, 426 2,417 2, 109 
Willamar, West 2, 442 2, 072 1, 491 1, 346 
Other South Texas 52, 930 47, 002 43, 057 32, 533 
Total South Texas 90, 494 82, 699 69, 490 69, 146 
North Texas 138, 696 132, 457 120, 176 117, 302 
nne . .......-.- 36, 682 ; ) 88, 570 


E | aE || See | AAA ——— ä ————— 
SD — .. K——ͤ—ʃ—üeů— — . —— Ñ — — E 


See footnotes at end of table. 
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TABLE 24.—Production of crude petroleum in Texas, by districts and flelds— Con. 


(Thousand barrels) 


District and field ! 1956 1957 1958 1959 19603 


West Texas: 
All 1. 520 1. 590 1, 465 1, 366 1,251 
WT 2, 392 2,107 1,552 1,915 1, 886 
P Rote E 5, 510 | 2,719 2, 815 3, 254 
Anton Irish-Anton.................... 2, 033 2, 2, 000 2, 068 1, 789 
Benedum.....---.. ee eee 2,225 1, 982 1,657 1, 520 1, 282 
Biz Ke 801 (3) ue 3) - (3) - 
Plock A NEE 5, 727 5, 690 5, 695 5, 786 5, 787 
Pron Ossos ß E su 932 1,865 1,261 1, 252 1, 060 
Cedar aK come ce arie eue eT 1, 404 1,385 1, 061 1, 088 1,152 
A EE 6, 848 6, 908 4, 972 6, 188 5, 281 
Cowden BEE 10, 769 9, 704 9, 178 10, 460 10, 480 
Sree s es deet 1,079 1,241 761 807 710 
Diamond M. V 9, 381 8, 465 5, 779 5, 903 6, 123 
e con us isa ecucucensse edes 4, 959 4,139 3, 227 3,218 3, 018 
RIEDORD ggg... ; 900 (3) «os (3) * (3) (3) 
POM DAP A A 1,704 1, 862 1, 522 1,702 1, 290 
e Ee 3, 259 3, 452 2, 621 3, 033 2,749 
Fort Chadborne....................... 8, 802 8, 788 8, 3, 369 2,745 
Fort Stockton 1. 525 1, 272 976 , 084 994 
Ke dE 4,816 4, 282 3, 388 3, 049 2, 874 
Fünf 3, 662 4, 471 3, 878 3, 969 3, 743 
Fulleftolz..uososesemamueceseRe TO See 6, 495 5,977 5, 700 6, 087 5, 834 
GG! ˙ A AAA 2, 815 2. 625 2, 104 2, 040 1. 766 
Geld green 18, 385 20, 434 20, 827 23, 890 22, 253 
eee EEN 1, 383 1, 248 1, 022 1, 381 1, 549 
Harpet.. dece A wee sews 2, 217 2, 424 1, 999 1, 1, 497 
Heal. ERSTE ane AO EE . 8,002 4, 830 
Hendrick AAA eng 1, 263 1,351 1, 522 1, 625 1, 665 
Howard-Glasscock..................... 6, 905 6, 683 6, 865 6, 310 6, 167 
Hulldale Penn 2, 104 1, 763 1, 278 1,840 ,255 
Jatan Past and North m 1, 834 1, 788 
eee ß coros 6, 905 4, 822 3, 360 2, 971 2, 560 
ee 3, 316 3, 378 3, 007 2, 934 2, 648 
Kelly Bneder. oo 25, 339 26, 827 19, 568 21, 072 17, 557 
fl. Ä 7 4, 841 4, 510 A 5, 413 
n esce In ESAE 7.801 7, 005 6, 214 5, 962 4, 67 
e R VS POTTE E E E ĩ⁵ Ä 1, 506 1,359 , 04 
n 8. 714 7, 892 6, 584 6, 427 5, 842 
eee erste 1, 246 1,073 900 910 834 
McCamey APA eaan 1, 730 1, 881 1, 947 1, 885 1, 889 
c E 9, 562 10, 751 9, 220 9, 249 8, 882 
McFarland............................ 2, 050 3, 708 5, 954 2, 134 1, 534 
el GE 1,024 1,093 1,112 1, 636 1, 633 
EN) EE 2, 232 2, 132 1. 604 , 223 2, 011 
MI! 886 2, 199 2, 067 1, 515 1,456 1,234 
Rn AAA 88 6, 421 6, 495 5, 058 4, 803 4, 046 
Midland Farms....................... 7, 638 7, 143 5, 993 6, 746 6,076 
LE 5, 165 4, 490 3, 342 3, 984 4, 047 
Poenwell.. v Susupi sss sss 1,719 2, 2, 245 2, 679 3, 018 
Pente... SS ss. 5, 753 5.164 4, 322 4,284 3, 470 
E EE 1, 625 1,401 1,008 1,014 860 
Roberts 1, 344 1, 652 2, 143 3. 033 3, 179 
A o5Üw ³ ⁰⁰ nd 7, 200 6, 874 5, 137 5, 4, 903 
Salt Creek. 4, 029 3, 679 „840 3, 952 3, 333 
sand HI.. 6. 800 6, 729 5, 334 5, 294 4,788 
GL Un LEE 5, 584 5,246 3, 826 3, 802 3, 261 
Shafter Lake 3, 444 3, 019 2,375 2, 487 2, 132 
Sharon Ridge 1,590 1,966 2, 500 3, 857 3, 146 
IE A 11,010 10, 180 8, 237 8, 712 188 
Sprayberry Trend 24, 010 19, 835 15, 021 12, 738 10, 162 
. A 1, 189 1, 036 858 657 
III (0ĩ ĩ eu ds (3) (3) — (3) 1, 684 1, 380 
Odd OA suu pusu sus S E 2, 435 1,939 1,298 1, 462 1,414 
„ L 492 1. 342 1, 400 1, 626 1, 332 
faded A E, 5, 602 5, 502 4, 449 4, 425 9, 870 
University 3, 704 4, 122 3. 419 3, 682 3, 602 
Vealmoor-East......---..----..------- 3, 248 2, 903 2, 088 2, 072 1, 780 
Wadde... Oed ess 1,572 2, 635 2, 903 2, 526 2, 669 
Ward-Estes--.... .. . . . . que eiDk emn , 964 14,245 17, 561 19, 544 21, 186 
LBE 15, 617 14,377 11,566 12, 830 12, 005 
l i 1, 858 1,616 2, 087 1, 909 
Welman EE 1,057 0 *& (3) (3) (3) 


See footnotes at end of table. 
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TABLE 24.—Production of crude petroleum in Texas, by districts and flelds—Con. 


(Thousand barrels) 
District and field ! 1956 1957 1958 1959 1960 
West "Texas—Continued 
West brook eet caras 1, 209 1,869 1, 577 1, 597 1, 418 
WIe 2, 174 1. 949 1, 405 1. 390 1. 320 
World. aaa 1,903 1,814 1,734 1, 800 1, 702 
do AA Eeer 2, 141 1, 900 1,372 1, 294 779 
( AAA 9, 681 8, 818 6, 396 6, 343 5, 495 
Other West Texas.. 101, 499 117, 027 115, 524 126, 182 130, 551 
Total West Texas 454, 667 461, 955 409, 840 439, 074 421, 196 
tet coc Mas Sd 1,107,808 | 1,073, 867 940, 166 971, 978 933, 632 


1 Texas Railroad Commission districts. 
2 Preliminary figures. 
3 Included in “Other fields.” 


TABLE 25.—Production of crude petroleum in Wyoming, by fields 


(Thousand barrels) 


Field 1956 1957 1958 1959 1960 1 
Beaver Creek_....-...--..--.-----..-.--.. 2, 436 2, 289 2,391 2, 389 2, 782 
Bit Muddy- eege Gen 2, 120 1,915 1,781 2,260 2, 223 
Big Sand Draw........................... 2, 543 2, 648 2, 586 2, 489 1, 982 
El coa ica ð⁵ ] AAA. 88 5, 581 5, 075 4. 801 3, 497 2, 695 
Byron-Garland__.........-.-..-----..----- 7,916 6, 978 6, 474 7, 820 7, 907 
Cole Creek-Northeast and South. 1, 094 985 879 746 818 
Elk Basil u... s. secs. u SS Su OS an 11, 200 12, 716 15, 518 18, 214 18, 803 
Fiddler Creek 2 (2) (3) (2) 3, 525 6,174 
aan EE 8, 055 2, 695 2, 647 2, 812 2, 718 
·ß¹ A 1, 342 1, 165 1, 067 1, 163 , 226 
Glenrock-South EE 3, 488 3, 091 2,711 2, 509 2, 017 
Grass Greens 4, 308 4, 000 3, 899 4, 619 4, 543 
Hamilton Dome. 5, 106 5, 617 8, 577 9, 294 12, 045 
Hidden Dome............................- (3) (3) (2) 2, 867 2, 251 
Lance Creeeeeeeeeekkkkkkk . ........-- 1, 489 1, 539 1, 338 1, 222 1, 188 
Little Buffalo. ............................ 1,187 1, 250 2, 105 2, 250 2, 039 
Lost Soldier-Bairoil......................- 6, 506 6, 513 6, 407 6, 135 5, 989 
Orezon Basin 5,817 5, 168 4,719 5, 183 5, 234 
Salt e TEE 5, 085 6, 796 8, 486 7, 500 9, 515 
Steamboat Butte............-.......-..--.- 3, 419 3, 493 3, 259 3 
Busser Meadog. «k 7, 602 6, 728 5, 564 6, 955 6, 387 
WinkKlo mado EE 1,777 2, 644 3, 044 3, 353 3, 114 
Other fiel dee 21, 759 26, 279 27, 319 29, 248 34, 371 
Total Wyoming 104, 830 109, 584 115, 572 126, 050 135, 521 


1 Preliminary figures. 
3 Included in “other fields.” 
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Figure 2.—Production of crude petroleum in the United States, 1938-60, by 
principal producing States. 


WELLS 


Drilling activity in the United States in 1960 was at its lowest ebb 
since 1951. The number of wells drilled, including oil, condensate, 
gas wells and dry holes, but excluding service wells, totaled 44,018. 
This represented a decline of 12.1 percent in the number of wells 
drilled for the year compared with 1959. The proportion of dry holes 
drilled to the total increased from 38.5 percent in 1959 to 39.9 percent 
in 1960. 

States located along the east and west coast reported an increase in 
the number of wells drilled for the year, but 3,478 fewer wells were 
drilled in the Gulf coast area and 2,971 less, in the midcontinent area 
during 1960. 

At the end of the year, a total of 591,158 oil wells were reported as 
producing an average of 12.0 barrels per day. On December 31, 1959, 
there were 583,141 producing oil wells with a daily average production 
of 12.2 barrels. 
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FIGURE 3.— Wells drilled for oil and gas in the United States, 1950-60, by months. 
TABLE 26.—Wells drilled for oil and gas in the United States, by months 


Total 
Wells Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept. Oct. | Nov. | Dec. 


1959: 2 
9 2, 334 1, 807 1, 937 2, 122 2, 102] 2, 308} 2, 375] 2, 0550 2,108] 1, 999 2, 316 2, 337/25, 800 
onden- 
sate ...| 124 81] 100| 121 80 96; 109 94| 122| 103| 102 123 1,255 
Gas 314 266 278 311 310 300 306) 341] 374] 353] 279 342 3, 774 
Dry 1,815; 1, 283] 1, 406| 1, 500] 1, 454] 1, 597 1, 838 1, 608] 1, 880 1, 539} 1, 6180 1, 727/19, 265 
Total 4, 587 3, 437 3, 721 4, 054| 3, 946| 4, 301 4, 628 4,008] 4, 484) 3, 994 4, 315] 4, 529150, 094 
1960: 
ee 1,971] 1,393) 1, 677 1, 403| 1, 638} 1,961] 1, 713| 1, 981 1, 627 1, 759 1, 732 2, 331/21, 186 
onden- 
Sate. 161 71 118 99 95 114 100 127 107 116) 103 95| 1,306 
Gas 347 293 263] 240] 242 272 406) 387 361) 363] 362] 416 3,952 
Dry. 1, 6100 1, 191 1, 372 1, 203] 1, 283 1, 727 1, 507 1, 713] 1, 406] 1, 498} 1, 377 1, 687117, 574 


Total. -] 4, 089 2, 948 3, 430| 2, 945 3, 258 4, 074] 3, 7260 4, 208 3, 501] 3, 736] 3, 574| 4, 520/44, 018 


1 Sen Alaska as follows, 1959: Oil, 5; condensate, 0; gas, 3; dry, 9. 1960: Oil, 12; condensate, 0; gas, 3; 
i Revised. 
Source: OU and Gas Journal. 
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TABLE 27.—Wells drilled for oil and gas in the United States, by States and 
districts 


State and district 
Oil Total 
Alabama................. 70 45 
AS 5 22 
Arizona. 35 
Arkansa8............-...- 4062 609 
California 1, 694 
Colorado................. 160 706 
( ³o¹ A E DE 5 
ee A A MA A A A A E 1 
I A yd y h- A ⁊ᷣͤ ß 1 
ines 1, 009 1. 839 
Indiana.................. 295 1, 056 
, ß 4 
Kansss uerger Ae 1, 760 4, 059 
Kentucky. 2, 146 1, 754 
Louisiana: 
Gulf Coast 1, 034 2, 246 
Northern............ 152 1, 451 
Total Louisiana....| 1,786 3, 697 
YE lo AAA AA EEEE ^ è AA ! AA E A EE 
Michigan 241 811 
Mississippi 251 694 
Missouri — . .. 1 29 
Montana 168 352 
Nebraska. 293 894 
S§ö;ͤ¹ 9s½ũͤ Ad x ñ ed 3 
New Mexico 
West------.----. ei 410 676 
ES oso 8 1,159 
Total New Mexico.] 1,239 1,835 
New Vork 144 27 60 214 
North Carolina 4 9 NAAA AP A 3 3 
North Dakota 273 11 158 436 159 111 122 282 
6 ah (a PREE 484 |........- 297 274 | 1,055 464 304 | 1,018 
Oklahoma 3, 098 106 405 | 2,236 | 5,845 2, 284 72 434 | 1,472 | 4,262 
OrerODi , AA AE 2 2 A A EE 11 11 
Pennsylvania...........- 160 |........- 827 67 554 28 se 269 91 616 
South Dakota............ 111 — 10 23 FCC 15 22 
Tennessee b ss PO 53 58 1000 2 80 92 
Texas: 
Gulf Coasat 682 270 133 903 | 1,988 264 170 850 | 1,917 
West Teras 4, 035 60 68 | 1,216 | 5,379 | 2, 698 108 58 998 3, 862 
East Texas 87 11 429 | 1, 242 718 92 485 1, 301 
Other districts....... 4, 772 270 567 | 3,905 | 9,514 | 3,831 343 498 | 3,422 | 8,094 
Total Texas 10, 204 687 479 | 6,453 |18,123 | 7,880 807 732 | 5,755 | 15,174 
J!! I ( 16 119 318 . 23 
elei ie‚e‚e‚e‚e. 8 10 1 ICC 8 |--_---- 8 
Wahn... A . l... . 4 A DE, WEE 5 5 
West Virginia 93 L: 550 124 767 TR E O 686 94 858 
Wyoming m 371 3 74 501 949 483 2 55 528 | 1,066 
Z Kess Z o ZE A ILL L A eee 
Total United States.|25, 800 1,255 | 3,774 |19, 265 |50, 094 21, 186 1,306 | 3,952 17, 574 44, 018 
1 Revised, 


Source: Oll and Gas Journal. 
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TABLE 28.—Producing oil wells in the United States and average production per 
well per day, by States 


Producing oil wells 


19601 
State 
Approximate | Average pro- | Approximate | Average pro- 
number of duction per number of duction per 
producing oil | well per day | producing oil | well per day 
wells, Dec. 31 (barrels)? wells, Dec. 31 (barrels)? 
IA eebe 6,155 12.2 6, 381 12.6 
California. cascara ege, 36, 915 23.1 37,771 22.3 
ee ß .. eU C Ed ae 59. 4 2, 021 62. 7 
EI Kee CA A usu sls 6.6 31, 995 6.8 
TNGIONG 2. cae 6.4 5,176 6.2 
EA CM uOCONWGE 8.4 40, 460 7.7 
Fentdese. deus 3.7 20, 571 2.8 
Louisiana: 
Gulf Coast... A 79.2 12, 232 81.4 
Northne s. ; 10.2 12, 450 10. 3 
Total Louisiana 42. 7 24, 682 44. 8 
Mens . . ecco ee . 7.1 4, 348 10.1 
Mississippi „ 58. 5 3, 086 51. 6 
G.. Ge ee Se 21.0 3, 707 21.8 
e 47.3 1, 571 44.0 
New Mexico: 
Southeastern 2 22. 0 12, 840 20. 5 
Northwestern 37. 5 1. 446 33. 9 
Total New Mexico 23. 4 14, 286 21. 8 
NOW YO TK ococccarosoesenlrs cocos: .3 18, 579 .3 
North Dakota 88. 5 1, 451 42.2 
/ AAͥ ee 1. 0 16, 743 , 8 
Oklahomi. 222 8 7.2 77, 720 6.9 
Pennsylvania 2 66, 260 . 3 
PP —— — 
Texas: 8 
Gulf Coast ——— 2 23.2 18, 881 24. 4 
East Texas proper 7. 4 19, 082 7.1 
West Texas 60, 730 19. 9 62, 459 18. 7 
Other districts 00, 482 9. 3 02, 512 8.8 
Total 'Tex88. 2. coude cesa e ` 188, 934 14.1 192, 034 13. 4 
Linh xd O E 697 180.1 796 137.5 
West Virginia.........................- 12, 780 .5 12, 560 .5 
8 EE 7, 090 47.2 7, 475 50. 8 
Other States 1541 34. 8 š 585 42.0 
Total United States 583, 141 12. 2 591, 158 12.0 
1 z reminary figures. 
2 Based on the average number of wells during the year. 


3 Divisions of the Texas Railroad Commission. 

4 Alabama, 344 wells; Alaska, 5; Arizona, 2; Florida, 11; Missouri, 121; Nevada, 2; South Dakota, 14; 
Tennessee, 34; Virginia, 7; Washington, 1. 

! Alabama, 380 wells; Alaska, 17; Arizona, 3; Florida, 11; Missouri, 120; Nevada, 2; South Dakota, 19; 
Tennessee, 27; Virginia, 5; Washington, 1. 


617302—61——26 


MINERALS YEARBOOK, 1960 


394 


O67 “8 
£0F 68 
908 7 


da 
028 I 


688 569 


909 “I 
EEZ “E69 


986 “901 
OEE POS, 
685 5 


081 “03 
60€ 55 


SOS 889 


290 5 
96€ ‘FEN 


089 98 
ISI ‘ge 
VPI ‘OLY 


CC6 ‘EZ 
EZ “991 


I81o L, 


TPL 
EIP ‘E 
809 61 


y£ 
PLE 61 


6LE 89 


891 
977 89 


228 8 


164 v 
296 “€ 


988 “I 
Cel 5 


980 95 


919 
697 “SF 


660 “€ 


087 “E 
£T£ ‘es 


091 81 
291 ST 


loq 


uo 


029 
087 “€ 
89€ 61 


98 
Eze ‘6T 


ser 99 


16 
PPE 99 


££6'8 
E91 ‘IZ 
95 '£ 


SOS I 
881 ‘Z 


y29 ‘Gh 


917 
697 “Ty 


970 '£ 
586 Z 
098 I 


080 81 
082 “El 


190 
-UI9AON 


GIS 
209 ‘eh 


988 “€ 
958 * 
216 ‘SE 


951 C 
862 “el 


1040490 


¿T9 
LES 8 
188 61 


928 ‘8 
951 C 
66F “€ 


loq 


-ure3deg | 3sn3ny 


162 
16€ “€ 


090 “TZ 


06 
070 “TZ 


5 89 


271 
¿ve 89 


999 6 


SIS N 
910 “P 


078 “OF 


04€ 
029 “OF 


998 “€ 
906 ‘2 
616 “pe 


826 “0% 
190 ‘FI 


EIS 
20€ '£ 


688 OS 


98 
£08 “02 


991 19 


6£ 
LIL TO 


C89 6 


868 ‘ZZ 
26 “€ 


766 ‘T 


9961 


968 “pp 


70 
569 ‘FF 


SPE “£ 
988 * 


288 9 


SPL ‘ZS 
SPL ‘FT 


ln 


9€2 
69€ 8 
869 61 


9 
289 61 


200 69 


901 
968 89 


611 6 
THS Y 
688 “£ 


216 I 
466 “T 


259 “ep 


108 
PE “ey 


— 
889 “Z 
088 ‘Z 


8}8 ‘ge 


966 ‘02 
298 ‘ZI 


eunf 


CSL 
36€ “€ 
060 ‘Iz 
5e 

990 ‘Iz 
369 89 


961 
268 89 


ELI “PF 


89% 
948 “ty 


913% 
gI0 ‘e 
£00 ‘ce 


975 ‘2 
LSL GI 


AM 


£99 TLL 
Z6I “€ 801 “€ 
856 61 986 61 
SOT II 
988 61 986 61 
999 99 96“. 49 
061 ZLI 

998 99 FZO ‘LG 
285 8 2888 
118 ‘0% LES ‘TS 
965 K 189 `£ 
Tes “I 686 “I 
896 1 809 1 
Clb P 019 ‘cy 
PEZ (A Td 

6¿I Pp 892 Op 
689 Z FAT Ë 
G00 € 060 '£ 
902 [8 685 “pe 
297 ‘ST 860 ‘IZ 
$97 “El 152 “El 

Adv A. N 


SLL 
LI “€ 


950 61 


981 
680 61 


LET “eg 


69 
8¿0 99 


995 8 
865 “TZ 
068 * 


608 “1 
I89 “I 


FSI “€T 


£66 
196 “ZF 


180 € 
898 ‘Z 


TOF ‘ZE 


75 61 
091 €I 


418 


826 ‘T 
268 “T 


999 “Sy 


95. 
607 87 


— 
o 


598 8 
861.8 
278 “ve 


306 ‘SI 
$26 ‘ST 


naiqo Arsnus f 
A Dee d AA 
(s[9118q pussnoy,L) 


r qyuour pus 39011451P £q 0961 ut 893898 P9JU eq ut urnə[o1əd SPNIO JO SNS 03 sunq—'6% TIAVL 


————gᷓ o HeN MON 
-==----930 “PUB[U] BUBISMO'] “SBSUBNIY 
so JMH BUEISINOT [VIOL 


————— “=p G OJO Y 

e eee 

"T :I880) JInD SUsIsimo' 
cL 1sgoo JIN se [9301 


:18809 JMD Sexo, 


Reese DIS T77777777puv]UJ Sexo L, 
AA AS, 010 ‘SESULA *euroqepio 
FFV 5 9 A 

qnos pue 'ejoxeq (LION 
“UISUOISIAA “BIOSQUULJA T820.L 


ia V 
SE TIMES T77777777--"0]seuio(q 
-6303*(qT Uno PUB €3od 
“eq ION ‘USUS A ‘BJOS 
EE =----- 939 'Áxon]j 


Nn ‘SJOU 'euerpu VIOL 


sitios ei 
A RO Ría 


%% *£xonjuo y Sou *euerpug 


g ON usiot eddy 
------------------ -T *'ON Ue[qoep[edd y 


————g 7777748900 28 [930], 


— — "1% 1910 T 
— — —— -"opyseuroq 


3600 18871 


t PISIA 


395 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


*əpn.o opjysourop [[8 919A SUNI ‘UMOS Sp UMOPABIIQ OU DIUM £ *Ssemn3g AU: 

190 '8 080 '8 £68 ‘2 806 ‘Z 00I ‘8 097 ‘8 208 ‘8 931 ‘8 £96 “¿ 096 “2 216 “¿ 990 ‘8 62 | p 0961 NAU ABA 

199 216.5 | CP ccc | LIS 68 | 990 “¿€Z | 928 ° 9£% | 80S‘OSZ | 918 G | L09‘6ES 682 75 286 99 | CcP 598 | C99 LEZ RI 9988 — 77 7 l" 6861 

589 796 5876 855 | 68¿ 988 291 97 666 C85 99 T9 9 eL er A 9608 888 255 955 088 699 995 7777777777770 0961 150 pl 

996 ‘OLE 166 6 EZE 87 199 “Ze 496 ‘TE ZEL “Ze ZSE “e€ 84€ ‘Ze 818 ‘ZE SEL er 599 08 £06 S 809 % , q 210 

899 189 8100 618 997 808 969 ZIZ | ZF0'IIZ 910 8e rl e 968 118 60 518 120 018698 Z 226 OZ 996 ¿gg |° 77777 7... 1480 
89758 po un T8IOL 

128 955 900 “¿€ ZET “SE 480 99 169 9 686 ‘LE EFS ‘LE 986 ‘FE 288 op 408 “92 EST ‘oe 110 “€ N 735900 389A [930], 

052 “001 931 ‘6 GPP '8 L19 ‘8 Yco ‘8 $02 ‘6B 898 ‘8 +S0 ‘6 FLS ‘8 ESZ ‘8 £90 2 EEF y (dA! 2 MM MERERI RE usog 

181 'oce 618 “LZ 069 “92 OLP 9 LOT 28 989 23 GLE “8S cec ‘SS 60€ 8 $49 2 OLT 8 829 T6 GPO GMS S9RSsəuotT 

:1Sg80O 189 A. 

LEP 501 619 “8 88E ‘8 918 ‘8 228 ‘8 014% 04 '6 05 8 999 * 076 2 969 8 991.8 gg Ir utrg)unojr ÁxD0Y VIOL 

0€ t 2 1 2 g E € (^ MeV NACE Es ) ²ĩ b usao 

LIP POT 919 ‘8 988 ‘8 9188 028 8 20.6 291.6 ¿ez 8 599 2 076 ‘L 969 8 5 8 915868 vr HSO 


ufeuno £4907 


396 MINBRALS YEARBOOK, 1960 


CONSUMPTION AND DISTRIBUTION 


The total demand for crude oil in the United States in 1960 was 
8,097,900 barrels daily, an increase of 0.8 percent for the year. The 
demand for domestic crude oil increased 19,100 barrels per day and 
demand for foreign crude oil was 44,400 barrels per day above the 
1959 level. 

Foreign crude oil supplied 12.5 percent of crude oil requirements in 
1960, compared with 12.1 percent in 1959. 

Crude oil exports were slightly higher for the year, 2.5 million barrels 
in 1959 compared with 3.1 million in 1960. 

Runs to Stills.—Crude runs to stills averaged 8,067,000 barrels 
daily in 1960, compared with 7,994,000 barrels daily in 1959. Domes- 
tic crude input averaged 7, 053, 000 barrels daily and foreign crude 
averaged 1,014,000 barrels daily for the year. 

Distribution.—The Bureau of Mines collects data on receipts of 
domestic and foreign crude petroleum at refineries in the United States. 
These receipts include the crude runs to stills, a small quantity used as 
refinery fuel, and any increase in crude stocks at refineries. Classifica- 
tion of receipts, by State of origin, shows receipts from local production 
(intrastate), receipts from other States (interstate), and receipts of 
imported crude. Classification by method of transportation indicates 
the final receipts by water, pipeline, and tank car and truck. Receipts 
of domestic crude by water usually were moved by pipeline from the 
point of production to the point of water shipment. 

Receipts of domestic and foreign crude petroleum at refineries 
totaled 2,951,000,000 barrels in 1960; foreign crude represented 12.6 
percent of this total. The refineries "processed 2,952,500,000 barrels 
and reported 1.4 million barrels used for refinery fuel and losses. 
The difference of 2.9 million barrels was withdrawn from stocks. 

Refineries received 74.2 percent of their supply of crude oil by 
EE 24.3 percent by water, and the remainder by tank cars and 
trucks 

The major waterborne shipments were from the gulf coast to the 
east coast and between States in the gulf coast districts. There are 
also interstate and intrastate shipments by water on the west coast 
and the Mississippi River. 
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All foreign crude receipts into the east coast and the gulf coast 
districts are received by water. Refineries in District II, which 
comprises the Great Lakes and the Midcontinent areas, receive most 
of their foreign crude by pipeline from Canada; however, some is 
barged with tanker up the river from gulf coast ports. Very little 
foreign crude is processed at refineries in the Rocky Mountain States; 
such crude as is used arrives at the refineries by rail from Canada. 
West coast refiners received 82.1 percent of their foreign crude supply 
by water, and the remainder is received by pipeline at refineries 
near the Canadian border. 

Demand by States of Origin.— Distribution of domestic crude oil by 
refining States and districts can be analyzed from receipts of crude oil 
at refineries. When long distance shipments are involved, various 
crudes may be mixed in transit or storage, and identification by origin 
may be only approximate. 


TABLE 30.—Receipts of domestic and foreign crude petroleum at refineries in 
the United States 


(Million barrels) 
Method of transportation 1956 1957 1958 1959 1960 ! 
By water: 
Intrastate A cesso 166. 4 152. 2 141.4 134.1 125. 8 
eis 8 220. 6 253.7 233. 7 242.7 261. 6 
e A A 304. 5 318. 0 313. 4 | 316.8 330. 0 
Total by water . 691.5 723.9 688. 5 693. 6 717.4 
By pipeline: 
A ee 1, 329. 1 1, 296. 7 1, 208. 3 1, 282. 8 1, 291. 6 
p -= --- 819. 3 790. 6 808. 3 868. 5 857. 4 
Fei A 8 37. 3 47. 8 30. 4 33. 4 40. 6 
Total by pipeline.................... 2, 185.7 2,135.1 2, 047. 0 2, 184. 7 2, 189. 6 
—— i. I i FF ? 
By tank cars and trucks: 
Intrastate._......... . E 28. 9 31.9 27.6 31.8 33. 9 
Interstate ---=.- 6.0 8.0 9.2 9.2 10.1 
A AN EA AA AA A 
Total by tank cars and trucks 34.9 40. 0 36.8 41.0 44,0 
Grand total 2,912.1 2, 899. 0 2, 772. 3 2, 919. 3 2, 951. 0 


1 Preliminary figures. 
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STOCKS 


Total stocks of all oils declined 30.2 million barrels in 1960. Stocks 
of crude oil were down 17.3 million barrels. Refined product stocks 
declined 16.9 million barrels. Stocks of natural gas liquids increased 
4.0 million barrels. 

During the year, a concerted effort was made by spokesmen of the 
of the petroleum industry, trade publications, and State regulatory 
agencies to get industrywide cooperation in tailoring new supply to 
demand. The purpose was to avoid heavy stock buildups, which 
cause an excess of products seeking markets with resultant price 
cutting. 


TABLE 35.—Stocks of crude petroleum, natural-gas liquids, and refined products 
in the United States at end of year 


(Thousand barrels) 


Product 1956 1959 3 1959 3 

Crude petroleum: 
At refineries 71, 721 
Pipeline and tank farm....| 173,278 
Producers.................. 21, 015 
Total crude petroleum...| 266,014 
Natural-gas liquids............. , 559 
Refined products............... 493, 818 
Grand total 780, 391 


1 Old basis, excludes bulk terminal stocksin Alaska as follows: 1958: crude, 12,000 barrels; refined products 
30,000 barrels. 1959: crude, 12,000 barrels; refined products, 973,000 barrels. 

3 Includes Alaska. For details, see table 4. 

3 Includes Alaska and Hawaii, For details on Hawaii in 1959, see table 5. 
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VALUES AND PRICE 


The average value of crude oil at the well in 1960 was $2.88 per 
barrel—2 cents below the 1959 values. The total value of crude 
oil at the well was 7,419 million dollars. 

With few exceptions, posted prices on crude oil remained steady 
all during 1960. Pennsylvania-grade crudes in the Bradford and 
Allegheny group increased 40 cents per barrel, and other Pennsyl- 
vania-grade crudes increased 30 cents per barrel. The posted price 
of Indiana-Illinois Basin and Western Kentucky crude oils were 
reduced 15 cents per barrel in June, but m August the Indiana- 
Illinois Basin crude price was restored to the January 1 level of $3.00, 
and the posted price on Western Kentucky crude was increased 
20 cents per barrel to $3.05—5 cents above the January 1 price. 


TABLE 39.—Value of crude petroleum at wells in the United States, by States 


1959 1960 ! 


State 
Total value Average Total value Average 
at wells (thou- | value per | at wells (thou- | value per 
sand dollars) barrel sand dollars) barrel 
A Ee 295 $1.58 1, 228 $2. 20 
ATKANSOS AA EC aud EOREU S 8 72, 931 2. 77 80, 200 2.77 
eiert . . 787, 812 2. 55 748, 716 2. 46 
F hCõõĩ˙”idA A A ient ide 134, 67 2. 90 136, 779 2. 90 
ohr 8 229, 414 2. 99 233. 366 2. 96 
Kelte TEEN 34, 315 2. 97 34, 075 2. 94 
KANSAS EG 347, 870 2. 91 329, 020 2. 90 
EA AMA ee 76, 634 2. 81 60, 260 2.85 
Louisiana: 
Gulf Coast 1, 001, 979 8.16 1,091, 574 3.14 
ee ß SOVNA 143, 590 3.15 146, 249 3. 13 
Total Louisiana 1, 145, 569 3. 16 1, 237, 823 8.14 
Miel eer ere , 691 2, 94 45,5 2. 91 
eee, . 140, 921 2. 84 146, 648 2. 83 
Monte A CE ANE Ee 76, 434 2. 56 72. 2. 41 
NeDrasER ee eet 65, 897 2. 88 70, 108 2. 87 
New Mexico: 
Southeastern .. . . .... . ==... 260, 467 2.87 262, 703 2.87 
Northwestern , 2.74 44, 788 2.73 
Total New Mexico 301. 394 2.85 307, 491 2.85 
Ad A eet 8, 353 4.24 8, 357 4. 64 
North Dakota . . . . ... . ee 49, 907 2.80 59, 495 2.71 
BI AAA A due Qee 17, 157 2.87 14, 731 2, 97 
Gil ³W¹ 578, 423 2. 92 561, 481 2. 92 
Fenn .. ....................... 25. 872 4. 20 , 47 4.55 
Texas: 3 
Gulf Coast. ee ee ee 602, 070 8. 29 546, 900 8. 25 
East Texas proper 222 171. 811 3. 20 154. 932 3. 16 
„ Qua casas lstosccccanis 1,251, 361 2.85 , 200, 2.85 
Other districts .. . . . .  . . . ll... 867, 904 2. 93 864. 731 2. 93 
Total e.. 2, 893, 146 2. 98 2, 766, 972 2. 96 
EECH 114, 283 2.86 103,021 2.74 
West Virginla 2 7, 862 3. 60 9, 434 4. 07 
W YVOIBIDng. A ÓN 315, 125 2. 50 340, 158 2. 51 
Other States 2 ene EE 18, 2. 94 , 082 2.85 
Total United States 7, 473, 336 2. 90 7, 419, 382 2. 88 
1 Preliminary figures. ) 


Texas Railr Commission divisions. 
3 Alabama, Arizona, Florida, Missouri, Nevada, South Dakota, Tennessee, Virginia and Washington. 
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TABLE 40.—Posted price per barrel of petroleum at wells in the United States in 
1960, by grade, with date of change 1 


Pennsylvania Grade Oklahoma-Kansas 

Corning | Western | Indiana- Cold- 

Date Bradford In Grade Kentucky] Illinois water, 
and southwest Basin Mich. | 349-34.9? | 36°-36.9° 


Allegheny| Penn- 
districts | sylvania 


Jan. 1. $4. 40 $3. 95 $2. 72 $3. 00 $3. 00 $3. 10 $2. 91 $2. 97 
Jan. 11........ 4.55 4.10 i 


Apr. 26........ 4.70 4.20 AA 22 2 ARA A exces pus EE 
JUNG AA AA PA BEE % A A 8 
June W CAPA AA AA ß EEN ) A AS 
Aug. ! SC ˙¹¹¹5ĩ¹Ü¹mNLAAAA ptu A M 88 
)))) ⁰ Ee /// ⁰·A A A EE 
%% J //. ncc EA ĩ u 252 s 
Pan- Gulf Coast 
handle 
Texas West Lea South 
(Carson, | Texas, County, Texas East Texas 
Date Gray, | 30°-30.9° | N. Mex. | Mirando,| Texas | Louisi- 
Hutchin-| (sweet) | 30°-30.9° | 24°-24.9° Conroe, ana, 
son, and (sour) Tex. 30°-30.9° 
Wheeler 30°-30.9° | 20°-20.9° 
Counties) 
Jan. 1..... $2. 80 $2. S1 $2. 47 $3. 23 $3. 25 $3. 53 $3. 20 $3. 00 $3. 10 
Rodessa, Elk Basin, 
Date Smackover,| Wyo. 


La., , 
36°-36.9° Ark, 30°-30.9° Coalinga, Kettleman | Midway- | Wilming- 
32°-37.9 Hills, Sunset, ton, 
37°-37.9° | 19°-19.9° | 24°-24,9° 


Jan. ! $3. 07 $2. 68 $2. 63 $2. 96 $3. 21 $2. 16 $2. 58 
Sept. 24 A A E A s E rA S sS 219 |... S. 


1 Source: Platte Oil Price Handbook. 


DOLLARS PER BARREL 
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I950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 


FIGURE 4. Posted prices of selected grades of crude petroleum in the United 
States, 1950-60, by months, 
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REFINED PRODUCTS 
GENERAL REVIEW 


Petroleum is consumed in many finished products that must be 
considered individually. Competition with other fuels and economic 
and climatic conditions affect the consumption of these products. 

Gasoline is consumed principally in highway transport, aviation, 
and mechanized farming. The demand for kerosine (a product de- 
fined as meeting lamp-oil specifications for color and flashpoint) has 
changed drastically within the past few years. This product was 
losing sales to electricity and liquefied petroleum, especially in rural 
areas, but the ability of the commercial jet aircraft to use straight 
kerosine as fuel has opened a vast new market. Distillate fuel oil, 
including light diesel oils, is used for space heating and for diesel 
locomotive fuel and has nearly replaced residual fuel oil and coal in 
railroad use. Residual fuel oil usually sells for less than crude oil at 
the refineries, and competes directly with natural gas and coal for 
heavy fuel uses. As it cannot be moved by pipeline, its distribution 
depends on cheap water transport and limited tankcar movement. 
Therefore, it cannot normally compete with coal in coal-producing 
areas. Liquefied gases, in competition with kerosine and light dis- 
tillate fuel oil in domestic use, are gaining in importance as fuel oil 
in domestic use, are gaining in importance as fuel in internal com- 
bustion engines and as the initial raw material in synthesizing many 
petrochemicals. Jet fuels, a blend of gasoline, kerosine, and distillate 
fuel oils, have replaced gasoline in military combat aircraft. 

The total demand for all oils in 1960 increases 2.2 percent. Do- 
mestic demand increased 2.4 percent and exports were down 4.1 
percent. 

Exports of petroleum in 1960 averaged 202,000 barrels daily, 9,000 
barrels per day less than in 1959. Exports of all the major products 
declined for the year, but increased quantities of lubricating oils, wax, 
coke and liquefied gases were exported during 1960. 

Domestic demand averaged 9,677,000 barrels daily in 1960, com- 
pared with 9,451,000 barrels daily in 1959. 

Military purchases from domestic sources averaged 460,000 barrels 
daily in 1960, the same as in 1959. | 

The new supply of refined products comprises the refinery output 
from crude oil, the production of natural-gas liquids, a small quantity 
of motor benzol derived from coal, and imports of refined products 
from other countries. Crude runs to stills, the production of natural- 
gas liquids, and imports were less than demand in 1960 and resulted 
in a stock decrease of 30.2 million barrels. 

The yield of gasoline from crude oil increased from 44.9 percent 
in 1959 to 45.2 percent in 1960. Kerosine yield was 0.8 percent 
higher for the year, reflecting the increased demand for this product 
as fuel in commercial jet planes. 

The wholesale-price index for crude petroleum and petroleum 
products was 117.5 in 1960 compared with 116.6 in 1959. The aver- 
age wholesale price of the four principal products, gasoline, kerosine, 
distillate fuel oil, and residual fuel oll declined 0.07 cent per gallon 
in 1960, from 9.22 cents to 9.15 cents per gallon. 
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The average price of regular-grade gasoline at refineries in Oklahoma 
for the year 1960 was 12.47 cents per gallon. The average soggy 
price increased from'11.15"cents in January to'12.00 cents in April, 
dropped to 11.60 cents in May, increased each month through Sep- 
tember and then remained at 13.38 cents per gallon for the rest of the 
year. The average prices for kerosine, distillate fuel oil, and residual 
fuel oil at Oklahoma refineries for 1960 were all lower than for 1959. 
The kerosine price declined from 10.29 cents in 1959 to 10.11 cents 
in 1960, distillate fuel oil was down 0.34 cent to 8.78 cents per gal- 
lon, &nd the residual fuel oil price of $1.89 per barrel was 8 cents per 
barrel below the 1959 average. 


TABLE 41.—Salient statistics of the major refined petroleum products in the 
United States 


(Thousand barrels) 


1956 1957 1958 1959 1 19593 | 196023 


Vee (finished, unfinished and nat- 
ural): 
Production 1, 427, 807 1, 438, 140 |1, 439, 511 |1, 488, 860 1, 488, 860 | 1, 528, 246 
ieee . 1, 68 2, 906 13, 773 13, 3 , 358 9, 790 
F A 35, 572 38, 588 27, 403 20, 886 16, 743 13, 468 
Stocks, end of year.................... 187,271 | 196,776 | 186,760 | 187,115 | 187,613 194, 774 
e E demand.................... 1, 373, 079 |1, 392, 953 |1, 435, 897 |1, 481, 221 |1, 485, 277 | 1, 517, 407 
erosine: 
Productiooůonn ... . . .....-- 123,480 | 108,929 | 110,008 | 110,662 | 110, 662 135, 772 
Transfers from gasoline plants . 1, 781 1, 780 1, 294 868 868 1, 070 
Fr a a 10 30 34 114 114 86 
e A e A A 8, 297 5, 258 1, 217 1, 030 944 687 
Stocks, end of year 31, 420 29, 200 26, 040 26,817 | 26,856 31, 445 
Domestic demand 117,324 | 107,701 | 113,279 | 109,846 | 109,919 | * 132, 519 
Distillate fuel oil: 
Production 665,687 | 668,573 | 631,405 | 678,938 | 678, 938 667, 050 
Transfers from gasoline plants 4. 818 866 773 703 703 1, 897 
Transfers from erude 1, 375 1, 305 950 970 970 1, 001 
o A A AA 5, 159 8, 566 14, 892 17, 658 17, 658 13, 133 
e 34, 535 47, 752 18, 942 13, 355 12, 734 9, 814 
Stocks, end of year -- 133,981 | 149,449 | 125,101 | 151,080 | 151, 164 138, 455 
Domestic demand.................... 615, 856 | 616,090 | 653,426 | 659,392 | 659, 983 685, 976 
Residual fuel oil: 
Production 426,699 415,656 | 363,358 | 347,900 | 347, 900 332, 147 
Transfers from crude.................. 6, 439 13, 884 10, 965 7, 386 7, 386 3, 948 
o ce ß 162, 869 | 173,209 | 182,036 | 222,571 | 222, 571 234, 145 
ee 27, 38, 570 25, 743 040 20, 815 18, 541 
Stocks, end of year...................- 44, 491 59, 959 59, 508 53, 261 53, 501 44, 870 
See ee demand- L ulcus 562,813 | 548,801 | 531,067 | 558,116 | 563, 464 560, 330 
et fuel: 
Production 66, 443 63, 322 73, 676 92, 933 92, 933 88, 248 
From gasolíne. 2... 51, 472 46, 007 53, 195 64, 225 ; 65, 255 
From kerosine.................... 11, 124 12, 572 14, 516 19, 555 19, 555 14, 004 
From distillate.................... 3, 847 4, 743 5, 965 9, 153 9, 153 8, 089 
Transfers from gasoline plants 4.4 1, 024 758 758 861 
e AA A cese 7, 763 9, 185 20, 810 13, 572 13, 572 12, 638 
eee ß o Sul 52 186 119 211 173 113 
Stocks, end of year...................- 5, 322 4, 749 5, 871 8, 741 8, 758 6, 456 
Domestic demand.................... 72, 155 72, 961 94,177 | 104,020 | 104, 228 103, 069 
Lubricants: 
Production. .......................... 59, 211 55, 723 51, 298 56, 111 56,111 59, 389 
A zu A A A AA AA ee a: 
Exports 
OTC ono 428 349 392 392 394 
O A IS 13, 431 13, 398 12, 654 13, 684 13, 580 15, 426 
Stocks, end of year.................... 10, 182 10, 864 9, 687 8, 950 8, 950 9, 874 
Domestic demand 43, 933 41, 215 39, 472 42, 714 42, 878 42, 667 
Wax (1 barrel=280 pounds): 
ene, 5, 367 5, 461 5, 252 5, 630 5, 630 5, 896 
ee e ß PA 5 21 21 6 
eee, ß Su to! 920 1, 023 911 1,034 1,031 1, 333 
Stocks, end of year.................... 658 666 712 774 774 905 
Domestic demand..-...-.....-----..-. 4, 340 4, 430 4, 300 4, 555 4, 558 4, 438 


See footnotes at end of table. 
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TABLE 41.—Salient statistics of the major refined petroleum products in the 
United States—Continued 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


(Thousand barrels) 
1956 1957 1958 1959 ! 1959 3 1960 23 
Coke (5 barrels=1 short ton): 
Production 31, 095 33, 466 37, 808 41, 117 41, 117 60, 010 
eee D ES ,4 5, 225 4, 405 j 4, 6, 856 
Stocks, end of year. 1, 319 2, 534 4, 818 5, 705 5, 705 4, 387 
Domestic demand 24, 877 27, 026 31, 119 35, 35, 550 54, 472 
Asphalt (5.5 barrels=1 short ton): 
Production 90, 636 85, 683 89, 380 97, 643 97, 643 98, 671 
o EA AA , 606 6, 391 7, 478 6, 869 6, 869 6, 122 
EXDOPUS..-.2.— .. 222-2 22520 0.20800 er 1, 513 1, 788 1, 364 1, 034 935 921 
Stocks, end of yea 9, 150 10, 463 9, 757 0, 948 10, 948 10, 142 
S E demand-....---------------- 91, 347 88, 973 , 200 | 102,287 102, 386 104, 678 
oad oil: 
Production 8, 027 7, 209 5, 925 6, 493 6, 493 5, 970 
Stocks, end of year_..........-...-..-- 501 587 417. 6 653 743 
e EE demand.................... 8, 086 7, 123 6, 095 0, 257 6, 257 5, 880 
gas: i 
Production_.._......... . Sued 121,993 | 125,720 | 125,951 | 126,958 | 126, 958 129, 480 
Liquefied gases (incl. ethane): 
| Production 66. 51, 962 53, 437 57, 623 68, 692 68, 692 77, 578 
Transfers of liqueñed gas ? from nat- 
ural gasoline plants................- 114, 208 | 117,029 | 123,194 | 146,415 | 146, 415 150, 535 
Imports AA ß (°) (8) (8) (5) (8) 1, 631 
q AMA A A 4, 274 4, 526 2, 827 2, 252 2, 252 2, 988 
Stocks, end of year...................- 1, 393 1, 913 2, 207 2, 520 2, 520 8, 023 
Domestic demand 161, 535 | 165,420 | 177,696 | 212,542 | 212, 542 225, 653 
Miscellaneous: 
e 12, 493 15, 816 18, 718 21, 854 21, 854 24, 358 
Transfers from gasoline plants . 2, 347 1, 1, 460 1, 449 1, 449 1, 494 
1G oh A K y 4 47 
eee EE 306 269 266 273 262 257 
Stocks, end of year.................... 1, 476 1, 811 2, 400 2, 281 2, 281 2, 715 
Domestic demand.................... , 385 16, 876 19, 314 23, 162 23, 173 ; 
Other unfinished oils: ` 
Rerun (net)............ 5 4,008 | —1, 355 32, 493 25, 868 25, 868 22, 094 
Transfers of other products from nat- 
ural gasoline plants (4) (4) (4) (4) (4) (4) 
Imports 2, 669 957 33, 554 23, 072 23, 072 16, 478 
Stocks, end of year.................... , 654 68, 966 70, 027 67, 231 67, 231 61, 615 
ohh 8 (15, 704) (15, 159) (23, 192) (31, 509) (31, 509)] (53,282) 
J Including Alaska. 
3 Including Alaska and Hawaii. 
Ë Preliminary figures. 


4 Production of natural-gasoline plants shown as direct “transfers” and omitted from the input and out- 


put at refineries. 


š Includes jet fuel used in commercial aircraft: PAD districts I-IV, 23, 491; PAD district V, 9,668. 


6 Liquefied refinery gases (LR gases). 
? Liquefied petroleum gases (LP gases). 
8 Included with imports of gasoline. 
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TABLE 42.—Input and output of petroleum products at refineries in the 
United States 


(Thousand barrels) 
1956 1957 1958 1959 1960 ! 
Input: 

Crude petroleum: 
Demestile 2, 563,655 | 2,529,672 | 2, 444, 22922, 565, 504 | 22, 581, 568 
Foreien. .... . . eee 341, 451 360, 764 345, 175 352, 157 370, 966 
Total crude petroleum 2,905,106 | 2,890,436 | 2,789, 404 | 22,917,661 | 22,952, 534 
Natural-gas liquids g 135, 062 150, 090 137, 269 153, 323 166, 793 
Total inpullntktkk erus 3, 040, 168 3,040,526 | 2,926,673 | 3,070, 984 3, 119, 327 

Output: 

Gasoline I—ü—n ~~ ee 1, 396, 787 | 1,415,335 | 1,411,956 | 1, 473, 430 1, 510, 134 
Keros ine 123, 480 108, 929 110, 008 110, 662 „772 
Distillate fuel oil. ........:........... 665, 687 668, 573 631, 405 678. 938 667, 050 
Residual fuel oli .. 426, 699 415, 656 363, 358 7, 900 332. 147 
Jot rr 66, 443 63, 322 73, 676 92, 933 88, 248 
Fee ð ees, 59, 211 55, 723 51, 298 56, 111 59, 389 
[5 dp ENERO CC ³⁰˙ÜÜ—⁴ ⁰˙ 6 RR PORE 5, 36 5, 461 5, 252 5, 896 
Cokot AAA 31, 095 33, 466 37, 808 41,117 60, 010 
pal, 90, 636 85, 683 89, 380 97, 643 98, 671 
Rad 8 8, 027 7, 209 5, 925 6, 493 5, 970 
SI eo ðͤ v usu SSS 121, 993 125, 720 125, 951 126, 958 129, 480 
5 gases 51, 962 53, 437 57, 623 , 6 77,578 
Other finished products 9 12, 493 15, 816 18, 718 21, 854 24, 358 
Other unfinished oils (net). 5 —4, 008 1,355 | ë —32, 493 | ! —25, 868 8 —22 094 
Shortage (or overage) 9................ —15, 704 —15, 150 —23, 192 —31, 509 —53, 282 
Potaleutpü t ; 3,040,168 | 3,040,526 | 2, 926, 673 3, 070, 984 3, 119, 327 

1 Preliminary figures. 


2 New basis: Includes crude oil produced in Alaska as follows: 1959: 187,000 barrels; 1960: 558, 000 barrels. 
On the old basis, this would be foreign crude oll. There was no production of crude ‘oil in Hawa 

1 at natural-gasoline plants shown as direct “transfers” and omitted from the input and out- 
put at refineries. 
55 factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels asphalt 

e short ton. 
s Negative quantity: represents net excess of unfinished oils rerun over unfinished oil produced. 
6 Includes losses or gains in volume during processing. 


TABLE 43.—Percentage yields of refined petroleum products from crude oil in 
the United States,! 


Produet 1951 1952 3 1953 1954 1955 1956 1957 1958 1959 1960 $ 
Finished products: 
Gasoline....... 42.4 42.4 43. 9 43.8 44.0 43. 4 43.8 45.2 44.9 45.2 
Kerosine. ...... 5.7 5.3 4.8 4.8 4,3 4.2 3,8 3.9 3.8 4.6 
Distillate fuel 
0il...........| 20.0 21.2 20.7 21.3 22.0 22. 9 23.1 22.4 23. 1 22. 4 
Residual fuel 
e | Su So: 9.7 18. 5 17.6 16. 4 15.3 14.7 14.4 12.9 11.8 11.2 

Jet fuel (4) .8 1. 4 1. 8 2.1 2. 3 2.2 2. 6 3.2 3.0 
Lubricating oil. 2.6 2.3 2.1 2.1 2.0 2.0 1.9 1.8 1.9 2.0 
WRBK ie cmo .2 .2 .2 EZ .2 .2 .2 xe 2 ¿2 
Coke 8 st .8 1.0 1.0 1.1 1.2 1.3 1.4 2.0 
Asphalt........ 2.8 2.9 2.8 2.9 3.0 3.1 3.0 3.2 3.3 3.3 
Road ojl....... .3 .9 .9 .3 .9 .9 .2 .2 .2 .2 
Still gas 4.1 3.9 4.0 4.0 4.3 4.2 4.3 4.4 4.3 4.4 
Liquefied gases.| (5) 1.3 1.3 1.3 1.6 1.8 1.9 2.0 2.3 2.0 
Other finished 

products 1. 7 . 3 4 4 . 4 4 . 5 7 7 , 8 
Short age —. 3 —.1 —.3 —.3 —.5 —.6 —. 5 —.8| —1.1 —1.9 

Total. 100.0 100. 0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 


1 Other unfinished oils added to crude in computing yields. 

2 Yields computed on the 1953 basis to show jet fuel separately. 

3 Preliminary figures. 

4 For 1951, jet fuel was included in statistics of gasoline, kerosine, and distillate fuel oil. 
5 For 1951, statistics on liquefied gases were included in “ Other” finished products. 
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FIGURE 5.—Yields of principal products from crude runs to stills in the United 
States, 1949-60, by months. 
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Figure 6.—Prices of Bunker “C” oil at New York Harbor, bright stock at 
Oklahoma refineries, tank-wagon kerosine at Chicago, and regular-grade 
gasoline at refineries in Oklahoma, 1950-60, by months. 
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REFINERY CAPACITY 


The total crude oil capacity as of January 1, 1961 was 10,008,073 
barrels daily, an increase in installed capacity for the year of 106,649 
barrels daily. The capacity of the average refinery to process crude 
oil increased from 31,940 barrels daily in 1959 to 32,180 barrels per day 
in 1961. Additional crude oil capacity under construction at the 
beginning of 1961 totaled 36,500 barrels daily, the smallest capacity 
under construction reported since 1945. 


TABLE 47.—Petroleum refinery capacity in the United States, January 1, 1956-61 


Number of refineries Crude-oil throughput capacity (barrels per day) 
Shutdown 
Operat- | Shut- Build- . 
ing down Total ing Operating Total Building 
Operable | Inoper- 
able 

1956....... 294 24 318 2 | 8,380,801 | 201,835 49,754 | 8,632, 390 267, 000 
1957.....-- 298 21 319 3 | 8,808,841 | 262,856 51,977 | 9,123,674 256, 350 
1958....... 318 2 | 8,939, 418, 400 9,400 | 9, 407, 707 185, 265 
1959....... 201 22 313 Ä 9, 450, 741 310, 705 58, 400 | 9,819, 846 108, 400 
ARA 20 310 2 9, 543, 329 | 299, 295 9, 901, 424 70, 947 
1961....... 280 22 311 |......... 27,6 368, 11,500 | 10, 008, 073 36, 500 


AVIATION GASOLINE 


The demand for aviation-grade gasoline is declining rapidly as 
each year more commercial airlines are replacing their propeller-type 
aircraft with jet engine craft. Total demand for aviation gasoline 
declined 22.0 percent in 1960 (from 89.6 million barrels in 1959 to 69.8 
million in 1960). Domestic demand in 1960 was 22.7 percent lower, 
and exports were 17.9 percent below the 1959 total. Refineries re- 
ported deliveries to the military of 68,000 barrels per day in 1960 
compared with 75,000 barrels in 1959. 

Jet type fuels are not included in aviation gasoline. The fuel used 
in commercial jet planes (mostly straight kerosine) is reported in 
another section of this chapter under kerosine and only that used by 
the military is reported under the section on jet fuel. 


GASOLINE 


The total demand for gasoline in 1960 averaged 4,183,000 barrels 
daily, a 1.9 percent increase over 1959. Domestic demand for the year 
was 4,146,000 barrels daily, and exports averaged 37,000 barrels daily. 
All figures for aviation gasoline and naphthas are included under 
total gasoline. 

Production.—The total gasoline production in 1960 was 1,528. 2 
million barrels, of which 87.9 percent was produced from crude oil and 
12.1 percent, from natural-gas liquids. 

Yields.—The average gasoline yield from crude oil increased 0.3 
percent in 1960, thus equaling the 1958 record high of 45.2 percent. 
The higher yield of light end products from crude oil is the result of 
additional installation of coking facilities at refineries, which crack 
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deeper the heavy residuals to produce a greater volume of light prod- 
ucts and the byproduct coke. 

Domestic Demand.—The domestic demand for gasoline and naphtha 
in 1960 was 1,517.4 million barrels, a 2.2 percent gain for the year. 
Civilian highway use of gasoline, as calculated from data compiled by 
the Bureau of Public Roads totaled 1,320.1 million barrels (87.0 per- 
cent of the domestic demand), compared with 1,288.2 million barrels 
in 1959. Aviation gasoline represented 3.9 percent of the demand in 
1960 compared with 5.2 percent for the previous year. The remain- 
der, 137.5 million barrels, was considered as used for nonhighway 
motor vehicles, military motor vehicles, stationery and marine engines 
and losses. 

Production and Consumption by States.—Table 51 shows gasoline 
production, consumption by PAD Districts, and the interdistrict 
shipments which balance the supply for each district. The consump- 
tion data compiled by the American Petroleum Institute excludes 
special naphtha and offshore military shipments. For comparative 
purposes in this table, the naphtha part of gasoline production has been 
excluded. Because no breakdown by districts is available on the 
18.1 million barrels of natural-gas liquids, which was blended with 
gasoline at terminal facilities away from the refineries in 1960, it has 
been omitted from the production figures. This roughly offsets the 
omission of offshore military shipments in the consumption data. 

Method of Distribution.—Gasoline deliveries by pipeline totaled 
712 million barrels in 1960. This represented 68 percent of the total 
volume transported by product pipelines. Tidewater shipments of 
gasoline to the Atlantic seaboard States amounted to 246 million bar- 
rels (244.7 million from the gulf coast and 1.3 million barrels from the 
west coast). Interdistrict barge shipments from the Gulf Coast 
States up the Mississippi river were 46.6 million barrels in 1960. The 
west coast States received 17.6 million barrels of gasoline from the 
other States in 1960 (2.2 million via the Panama Canal, 12.7 million 
by pipeline, and the rest by rail). Data on intradistrict shipments of 
gasoline is not available, but the volume is presumed to be large. 

Stocks.—Stocks of finished gasoline, as reported, include those held 
at refineries and at bulk terminals operated by refining and pipeline 
companies, but do not include those held by secondary distributors, 
by consumers, or in military custody. The Bureau of Mines defini- 
tion of a bulk-terminal installation is any storage facility operated by 
refining or pipeline companies, which receives its principal products 
by tanker, barge, or pipeline or any storage point with a combined 
capacity for storing gasoline, kerosine, distillate fuel oil, residual fuel 
oil, or jet fuels of 50,000 barrels or more, regardless of transportation 
means by which products are received. | 

There are definite normal seasonal variations in gasoline storage 
because of a summer peak and a winter low in gasoline demand. 
These stocks build up in the winter (although refinery yields are lower) 
and decrease sharply during the summer. This variation in stocks 
makes unnecessary large variations in seasonal yields of gasoline from 
crude oil. Distillate fuel oil is exactly reversed as demand is high in 
winter and low in summer. 
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With the exception of January, stocks of gasoline at the close of 
each month in 1960 exceeded historical records for the same months. 
Stocks at the beginning of 1960 were about the same as opening stocks 
for 1959, but by the end of the year they were 7.2 million barrels 
higher. The estimated days’ supply of finished and unfinished gaso- 
line at yearend was 52.3 days, compared with 51.8 on Dec. 31, 1959. 


TABLE 51.—Consumption, production, and distribution 1 of gasoline in 1960, by 
PAD districts 


(Millions of barrels) 
PAD DISTRIOTS 
I II III IV V Total 
Consumption 3...... 2... mM 512.3 532.0 195.2 44.4 211.6 1, 495. 5 
Supply: 
Production 3.____ ec na ies 201.4 458.3 577.8 40.5 192.2 1, 479. 2 
Ipo es eke 8 A e 8 1.5 9.8 
Received from other Districts: 
From District I SIA E Ee AA 8 
From District II. 10.8 |. S e. 13.3 Rios EE, EE 
From District III 313. 3 A 5.7 9.1 AA 
From District IV ... J. GEES? E 8 4 GE 
From District V... 1:21: 3 !! 8 
Total receipts..................- 325. 3 105. 9 13. 3 7. 1 o 
Total supply 535. 0 564. 2 591.1 56. 6 211.2 1, 489. 0 
Stock change //... +1.4 —1.2 5.2 +.4 —]1.7 +4 
Shipped to other districts............-...- 22. 5 24.4 409. 4 10. 5 2.0. EE 
XDOFS... foe oe ease .5 8.9 .1 3.2 13.5 
Domestic demand.......................- 510. 3 540. 5 167. 6 45.6 207. 4 1, 471. 4 
Difference between consumption and 
enn. 8 ＋2. 0 —8. 5 ＋27. 6 —1.2 +4. 2 +24. 1 


1A pparent distribution of gasoline by districts is based on actual data on tidewater and river shipments 
compiled by the Geological Survey, U.S, Department of the Interior. An estimate of annual interdistrict 
railroad shipments was computed from January-June 1960 data compiled by the Bureau of Transport 
Economics, Interstate Commerce Commission and records compiled by the San Francisco office of the 
Bureau of Mines. Interdistrict pipeline shipments are compiled by the Bureau of Mines. As information 
on shipments moving from PAD District II by way of the Great Lakes ports and the Ohio River to PAD 
District I were not available for 1960 an estimate has been made on the basis of preceding year’s data. 

2 Compiled by the American Petroleum Institute. 

3 Excludes naphtha and unfinished STE production and gasoline blended at terminal facilities. 

4 Includes only finished gasoline stocks. 
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TABLE 52.—Production (refinery output) and consumption of gasoline in the 
United States, by States 


(Thousand barrels) 


1958 1959 1960 1 

Produc- | Consump- | Produc- | Consump- | Produc- | Consump- 

tion 3 tion 3 tion 1 tion 3 tion 3 tion 3 
Alabama. (4) 22, 517 (4) 23, 677 (4) 24, 273 
RE AAA WE o A: es 7. A 1, 907 
Agg.. A eege 10,773 WK — 11, 642 |............ 12, 500 
Akansss 11, 158 13, 565 9,181 14,145 12, 635 14, 470 
California..................... 6 178, 083 136, 738 6 190, 024 141, 537 0 195, 498 143, 253 
Colorado...................... 5, , 289 6, 016 16, 983 6, 205 17, 204 
Connecticut-.... A 17,503 asco 18.97] EH 18, 808 
Delaware (7 4, 463 (7) 4, 853 (7) 4, 844 

District of Columbia..........|............ 1 4, 934 —— 4, 
ee , A sss 41, 955 . 44, 754 45, 488 
C/ AAA 29, 354 „907 (8) 31, 731 

IS WEE 8 AN A 4, 278 (6) 5, 
Cn ME 6,462 |............ 6,681 |------------ 6, 760 
Hines. 104, 299 70, 261 107, 604 72, 221 114, 638 73, 591 
Indiens 8 69, 340 40, 715 72, 919 42, 777 70, 825 43, 529 
TOW JJ•ô§Ä%ũ . ęęꝶ/ EE „ . 28, 837 
e EE 56, 752 24, 772 59,131 25, 197 61, 669 25, 800 
Kentucky. ................... ? 15, 086 20, 746 ? 16, 975 21, 643 9 16, 860 21, 874 
Louisiana. 4 135, 901 22, 392 4 141, 751 22, 987 4 141, 719 22, 940 
Mane o unas 756606 se »900 I. zesascasser 8, 198 
Maryland. ................... (8) 20, 484 8 21, 505 (5) 22, 255 
Massachusetts 7 22, 668 32, 252 7 27, 258 33, 935 7 25, 631 34, 790 
Michigan. 18, 294 61, 362 19, 908 63, 610 21, 240 65, 735 
Minnesota. 8, 921 31, 059 9, 021 31, 618 10, 693 32, 916 
Mississippi (4) 14, 809 4 15, 789 (4) 15, 912 
Missouri 10 14, 993 39, 291 10 11, 099 41, 271 10 12, 276 41, 864 
Montan. 9, 518 6, 966 10, 452 7, 302 10, 539 7, 513 
Nebraska (10) 14, 21 (10 14, 720 (19) 14, 969 
Nell ĩð K ĩ 8 ; 588 8 3, 793 
New Hampshire 4,694 |...........- Boa seu 4, 986 
New Jersey_.----------------- 59, 162 45, 417 61, 328 47, 802 66, 508 48, 814 
New Mexico 4, 442 10, 573 ; 10, 295 4, 536 9, 637 
New York.................... 14, 040 95, 255 13, 011 97, 040 12, 259 102, 848 

North Carolina 32,081 |. usce exe 34, 805 |............ : 
North Dakota. 11 8, 160 7, 646 11 9, 264 7, 280 11 10, 373 7, 942 
h. A 72,578 74, 309 76, 977 77, 424 74,135 77,702 
Oklahoma 72, 775 23, 991 73, 590 26, 008 72, 634 27, 025 
( oe o PA 15,570 ĩð 88 16, 065 16, 380 
Pennsylvania 94, 396 75, 604 93, 109 77, 571 90, 626 78, 589 
Rhode Island (?) 5,861 [| 5, 924 (7) 5, 931 
South Carolina (8) 16, 436 (8) , 400 (8) 17, 674 
South Dakota MA Lagere eier 8, 1633ͤ vy E eerste enne 8, 474 
Tennesse (°) 26, 392 9 28, 279 (9) 29, 075 
A sua Lu ee 397, 935 112, 030 419, 042 109, 275 437, 812 107, 938 
AA A 14,573 7,782 15, 068 8, 203 15, 541 8, 520 
o APA A tee u cc „006 AA C 3, 236 
Virginia. A 8 6,306 30, 098 8 6, 621 31, 484 8 7,109 31, 776 
Washington (0) 24, 047 ; (0) 28, 472 
West Virginia................. 753 11, 830 12, 560 817 12, 192 
Wisconsin.................... (11) 30, 640 11 31, 529 (11) 32, 690 
Wyoming...------------------ 16, 259 4,036 17, 620 4, 262 17, 356 4,405 
r 1,411,956 | 1,408,436 | 1,473,430 | 1,466,584 | 1,510, 134 1, 495, 521 


1 Preliminary figures. 

2 Excludes gasoline blended Geh jet fuel at refineries; 
$ American Petroleum Institu 

q Alabama and Mississippi included with Louisiana, 
Not included before 1959. 

Washington and Hawaii included with California. 


1 Delaware and Rhode Island included with Massachusetts. 
8 Maryland, South Carolina, and SCHER (1960) included with Virginia. 


Tennessee included with Kentucky. 
10 Nebraska included with Missouri. 
11 Wisconsin included with North Dakota. 
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MILLION BARRELS 


Z 


Production ^ AH 


A 


Domestic demand 


— 
1935 1937 1939 1941 1943 1945 1947 1949 195! 1953 1955 1957 1959 1961 


FiGuRE 7.—Production, domestic demand, exports, and stocks of gasoline in the 
United States, 1935-60. 
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FINISHED AND UNFINISHED GASOLINE 


P| | | LAL 
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Nov. Dec. 


FIGURE 8.—Stocks of finished and unfinished gasoline and stocks of distillate 
fuel oil in the United States, 1958-60, by months. 
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TABLE 56.—Day’s supply of gasoline on hand in the United States at end of 


month 1 
1958 1959 1960 2 1958 1959 1960 2 
January 58. 4 54.8 54.4 || July...............-....-- 41.8 42. 7 43. 6 
February. 60. 7 54.2 55.3 || August 42. 9 41.3 44.0 
E EE 53.4 51.5 51.1 || September 42.2 44.0 46. 2 
All! 49. 6 50. 5 51. 0 Cto ber 45. 0 44. 5 45. 3 
0 U T L RD EC 45.4 45. 5 45.0 || November. .............. 44.8 44.8 46.6 
Juanes 42. 8 43. 6 44.9 || December. 50.0 61.8 52.3 


1 Stocks divided by daily average total demand (domestic demand plus exports) for succeeding month. 
3 Preliminary figures. 


Prices.—The dealer’s average net price for Regular Grade gasoline 
(exclusive of dealer’s margin and sales tax) in 55 representative cities 
in the United States provides an index of wholesale gasoline prices. 
The average service station price (excluding taxes) decreased from 
21.18 cents in 1959 to 20.99 centsin 1960. The average tax on gasoline 
in 1960 was 10.14 cents per gallon. This includes a 4 cent per gallon 
federal tax, an average state tax of 6.07 cents, and a local tax of 0.07 
cent per gallon. 


TABLE 57.—Average monthly prices of gasoline in the United States, 1959-60 
(Cents per gallon) 


Monthly average— Jan. Feb. | Mar. | Apr. | May | June | July 


ae ——— ——ñ— | dd ——— 


1959: 
At refineries in Oklahoma, regular, 91 

El A Coa 12,48 | 12.38 | 12.57 | 12.75 | 12.63 | 12.32 12. 08 
Of 55 cities on 1st of month: 


Dealer's net (excluding tax) 15.79 | 15.95 | 15.83 | 16,31 | 16.10 | 16.13 16. 06 
Service station (including State, local, 
1000 and Federal taxes) ee 29.51 | 29.89 | 30.06 | 30.32 | 30.17 | 30.26 30. 44 
At refineries in Oklahoma, regular, 91 
e EUN Ec ss sur oss 11.15 | 11.34 | 11.82 | 12,00 | 11.60 | 12,17 12. 73 
Of 55 cities on 1st of month: 
Dealer's net (excluding tax) 15.72 | 15.46 | 15.61 | 15.37 | 15.82 | 15.74 16.14 
Service station (including State, local, 
and Federal taxes) 30.78 | 30.38 | 30.32 | 30.33 | 30.83 | 30.92 31. 30 
Monthly average— Aug. | Sept. | Oct. | Nov. | Dec. | Average 
for year 
1959 


At refineries in Oklahoma, regular, 91 octane!...| 12.62 | 12. 55 12.00 | 11.86 | 11.56 12, 32 
Of 55 cities on 1st of month: 


Dealer’s net (excluding tax) 16.35 | 16.48 | 16.39 | 15.78 | 16.05 16. 09 
Service station (inclu State, local, and 
Federal taxes) 2 80, 83 80. 91 31. 49 30. 82 31. 20 30. 49 


1960: 
At refineries in Oklahoma, regular, 91 octane....| 13.30 | 13,38 | 13.38 | 13.38 | 13.38 12. 47 
Of 55 cities on 1st of month: 


Dealer’s net (excluding tax) 16.72 | 16.65 | 16.60 | 16,54 | 16.54 16. 08 
Service station (inclu State, local, and 
Federal taxes) 31.90 | 31.92 | 31.70 | 31.46 | 31.66 31.13 


189 octane Regular-Grade gasoline before July 1. 
Source: Platt’s Oil Price Handbook and Platt's Oilgram Price Service. 
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KEROSINE 


The total demand for kerosine in 1960 was 133.2 million barrels, 
including a domestic demand of 132.5 million barrels and exports of 
0.7 million barrels. Beginning with 1960 data, all fuel used in com- 
mercial jet aircraft is included with data on kerosine. In prior years, 
some of this fuel, which is a straight kerosine, was included under jet 
fuel. Because of the change in reporting procedure, it is difficult to 
make an accurate comparison of current data with previous years. 
Sales of kerosine for jet fuel were 33.2 million barrels in 1960. In 
1959, the total sales of jet fuel for use in commercial aircraft were 
14.4 million barrels. Thus kerosine used in commercial jet planes 
more than doubled in 1960, and the demand for normal uses of kerosine 
decreased about 8 percent. 

The average posted price of kerosine at Oklahoma refineries in 1960 
was 10.11 cents, a decline of 0.18 cent for the year. The posted price 
on barges in New York Harbor dropped from 10.61 cents in 1959 to 
10.54; the tank-wagon price in New York City increased 0.15 cent. 
= tank-wagon price in Chicago remained unchanged throughout 
the year. 

Tanker rates for kerosine from the gulf coast to U.S. destinations 
north of Cape Hatteras increased from 34.4 cents per barrel in 1959 
to 35.3 cents in 1960. 

Pipeline deliveries of kerosine totaled 53.2 million barrels in 1960, 
compared with 47.7 million in 1959. Waterborne shipments from the 
gulf coast to the east coast district totaled 44.1 million barrels, a 4.6 
percent increase for the year. 
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TABLE 59.—Sales of kerosine in the United States, 1959-60, by PAD districts, 
States, and uses 


(Thousand barrels) 


Sold as range oil] Tractor fuel All other uses 


District and State 


District 1: 
eee h 
Delaware........-......-........ 
District of Oolombis 


£ 
15 
PP 


Pennsylvania.................... 
Rhode Island...................- 
South Carolina 


e -N es S SSN 


Nebraska 


Colorado. . . . 


Not included in U.S. totals before 1960. 
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TABLE 60.—Monthly average prices of kerosine in the United States, 1959-60, in 
cents per gallon 


Year and grade Jan- Feb- | March | April | May | June | July 


EEE — __E 4 <4A <A — —— >. E __—e QA ES PPT 


1959: 
42-449 gravity, water-white kerosine at 
refineries, Oklah ra J 10.76 | 11.13 | 10.99 | 10.77 | 10.47 | 10.03 9.90 
u 


9 0 
Kerosine (and No. 1 fuel oil) at New York 
Harbor 


cag 17.10 | 17. 10 17.10] 17.10 | 17. 10 17. 10 17.10 
we tank-wagon at New York City !.| 16.80 | 16.30 | 16.30 | 15.80 | 15.50 | 15.20 14.70 


429449 gravity, water-white kerosine at 


refineries, Oklahoma 10.56 | 10.20 9. 83 9. 41 9.38 9.42 9.70 
Kerosine (and No. 1 fuel oil) at New York 
e Quac NEE 11.21 | 11.05 | 10.50 | 10.50 | 10.50 | 10.41 10. 50 
Kerosine, tank-wagon at Chicago 17.10 | 17.10 | 17.10 | 17.10 | 17.10 | 17.10 17.10 
Kerosine, tank-wagon at New York City i. 15.90 | 15.80 | 15.30 | 15.30 | 15.30 | 15.30 15. 30 
Year and grade August | Septem- | October | Novem- | Decem- | Average 
bes ber ber for year 
1959: 
42°-44- gravity, water-white kerosine 
at refineries, Oklahoma 9. 69 9. 63 9. 63 9. 96 10. 59 10. 29 
Kerosine (and No. 1 fuel oil) at New 
York Harbor 9. 88 9. 80 9. 80 9. 80 10. 40 10. 61 
Kerosine, tank-wagon at Ohicago 17. 10 17. 10 17. 10 17. 10 17. 10 17. 10 
Kerosine, tank-wagon at New York 
ity T—MT—kC00 ͤ sul SS2s2 14.40 14.40 14. 40 14.40 15. 40 15. 30 
42°-44° gravity, water-white kerosine 
at refineries, Oklahoma 10. 30 10. 56 10. 56 10. 56 10. 89 10, 11 
Kerosine (and No. 1 fuel oil) at New 
York Harborr,rtrttůê 10. 50 10. 50 10. 50 10. 22 10. 66 10. 54 
Kerosine, tank-wagon at Chicago 17.10 17.10 17.10 17.10 17.10 17. 10 
Kerosine, tank-wagon at New York 
LEE 15. 30 15. 60 15. 60 15. 30 15. 90 15. 45 


1 Manhattan and Queens. 
Source: Platt’s Oil Price Handbook. 


DISTILLATE FUEL OIL 


The total demand for distillate fuel oil in 1960 was 3.4 percent 
higher than in 1959. Domestic demand increased 26.0 million barrels 
to 686.0 million for the year, and exports declined from 12.7 million 
barrels in 1959 to 9.8 million in 1960. Domestic demand for January 
and February was 6.1 percent below 1959 levels, but extremely cold 
weather in March increased demand for the month to such an extent 
that the demand for the first quarter of 1960 exceeded the same period 
of 1959 by 4.0 percent. A similar situation occurred in the last 
quarter of the year when the weather for October and November 
was warmer than normal and December was abnormally cold. The 
fourth-quarter domestic demand was 4.7 percent more than in 1959. 

The new supply of distillate fuel oil includes refinery output, pro- 
duction from natural-gas liquids plants, direct transfers from: crude 
oil, and imports. A stock reduction of 12.7 million barrels was re- 
quired in 1960 to balance the new supply with the total demand. 


MINERALS YEARBOOK, 1960 


446 


"9IQETIBAB JON e 
: ‘S 91984 *938I[19SIP 103 pusmep 
‘39S 6961 10] HAN JO S[IBI9P 10] :ITeA'€H SOPNPOU! 0961 10] VIGA "€e3ep Áreugui][olq ç eq JO 318d D919DISGO0 st qorqa “seufredid uo [eng $9 pesn [Io epnJo 3ueso1do1 SONS] A i 


926 ‘989 995 dal PIS 6 | SET ‘ET | TOOT | 268'T | p'Z | 090 299 868 “eso og ISI | ace er | 899 ¿I | 026 €02 De | sg6‘829 wawww 1810.1, 
205 81 | 8E8'9 900 8.91 | SFO 89 t EE 291 [|981'9  [|77777777-7-- 48800 159A 
869 8 | 9e Í 96 Í 88 622 | BL8 ‘Ez 865 ‘Z e | o8 qt 916 | OOL‘% | 77777 urejunojq A39034 
TOT, 69 17777777 6 21 139 1 881 98 17777777 0 ˙61 6991 7777 HN MON 
LEL Z 91 £49 € U 901 8 £49 ‘Z 18 676 Mr A OA E 939 puri 
. ; , , -Uj *eue[smo] 'sesuexiv 
899 9 | 80€ T J| 86€ T 4| Z Hp HS GST £9 880 '9 09€ IS 21 9 8 SCH 19 800 JINH 8us]¡smo'T 
868 ‘ZT £L 957 T'S 001.891 988 “LT 96 96 Lo 281691 |°? 7777 38809 JIDD Sexo, 
(O 202 “T 511 660 € 9I 108 Lt éi 908 1 (e) 191 GFE 8`91 TOLL (etree res, puw[UuI sexo, 
: OLE “T | 000 g | 031'99 00€ “TT ' 291 | UU 9˙98 | 486 9 Log 'sesuey *euioqeri0 
911 [777777 6 ˙8⁰ 689 ‘OT 798 9 l6. Pees DES | ees PE 979 
9517 er , er 'U[SuOOS]A, — ‘BJOSOUU TY 
£98 €Z | OST ‘T 155 17777777 € Le SU PIT ZES ‘FZ L6 | - 9 Lë SUL SITI IC" E 93e 'Áxon) 
, . -Uo 'spougr "eet 
75 l — tee : El Ge ; er I 3 CH €'81 | 2689 | 77 E ON ida Ad 
: *.. ° ' ef reo 8 2 858 2 tte I'oN uuqovijvdd y 
028 ‘og | 956 { Ka "m visus asss sss 2 2 919 021 18649 PS ul o [a 0°82 269 ‘GL | 77777 48800 48641 
MEME A. GENEE EA, A, MINNS A PR SENE GE, AE AA 30H95 
946 989 995 881 pls 6 | £ET'EL | TOO'T 268 1 78 090 299 768 689 080 191 | ace 'er | Sç9 21 | 026 £02 T | se6‘829 |—777777777777777 1890.L 
FPS 96 COP 881] TF9 260 J | 28 68 SES 608 og 290 08 | OEO0'IST | S6I‘T | 6821 | 06 68 PES joro Jot lequieoeq 
999 ‘19 £16 ‘ELT| 999 129 SL 38€ 8'€6 LL8 pg 288 S9 | FIT TAT | 198 228 6¿ 89 6% 17099 — ll. ene 100 HeAON 
091 “97 ILO ‘OST! 089 268 69 SFE 6. | C96 99 580 Op | OF8 ISI | 998 929 LL EL O ZZ UIS Gg. EE 190990 
£89 “6€ GEZ 891] 587 900 1 | £2 866 6 Séi 826 v9 229 SP SPI ¿I | 686 1811 | 3 ¿9 0 cee QU are U lll "l" *-IJequie3dog 
4281 ¿€ SST SOU T9 €¿¿ 6¿ 69 P Së 180 89 sep T£ HEI ‘FOL | 289‘T | SIS HL £9 17% e mes cie ynny 
616 FE 770 ët 916 96¿ GL v9 0. | £1.99 Lell es | S88£'0vVI | 906 990 T | GL 99 sic | 0809 [|voc-———-— Aine 
992 “6€ 521.601] 891 1 | SRI TT | OL 9% A D BEE EU COE 9€ 896 ‘OZT | ISC'T | TO8‘T | 64 2 0 `Z ))) ĩͤ eunf 
O9F ‘OF 195 96 9211 [Je | SL LL T | Tees | S8h ze | €98 801 | SOT T | TIS 18 ER %%% Ze 
98€ 95 994 I8 | 624 039 T | 82 EL 6.16 | O'S 299 „% |Z 98 | 996 LL8‘1 | Z8 Ly 92 18128 —————————— Mad v 
LET ‘28 856 ‘EL | 866 622 ‘T | 8L TZ y GS 069 99 962 L9 799 ‘08 oer ‘I 909 % | 68 €9 I'vC OIO IO- "ro EE oa 
090 “gz 910 “SOT 186 960 I I8 69 6 66 AIS T9 961 AL Lu Ke ERS p29 1 | €8 OF 9 °SZ 895 0 09 7 7 7 7 7 75 AICNIQOT 
007 98 $60 96T| 682 OU I | £/I 76 8 €6 v28 69 208 96 678 96 SIS ‘T 099 J | 68 89 € 9 PEL 00. 655599 6e earn ÁJenuv f 
:G)UOA 
¿0961 6961 
syuejd syuerd 
Au: Kai i o | ou 
Deep (qa uoui opno (3000 pusmop | (tom epnio | -ose3 | (Go 49H35TD pus qq uo 
on Jo puo) | sod | sjiod | wog | woy -10d) uon on jo pue) | spod Sid | woy on -1ed) uon 
“SOTO |sxoojg| eg | ot PIIA np | -seuroq | $098 | Xx | o PISTA | -onpoiq 
$10]5UV1], SIOJSUBL I, 


(Goes ese sse[un s[e118q puesnoq T] 
SJOLISIP pus syjuom Aq 09-6961 'səl91S pejruf) OY} ur [IO [9NJ e3ernsrp JO sonsmnejs JUSIBS—*19 FTAVL 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 447 


The annual average of posted prices for distillate fuel oil, as shown 
in Platt’s Oil Price Handbook, was below the 1959 level at Oklahoma 
refineries and in New York Harbor. Prices quoted for diesel oil for 
use as ships’ bunkers averaged 8 cents per barrel lower in New York 
for the year and 15 cents per barrel lower at New Orleans, but 2 cents 
per barrel higher at San Pedro, California. 

The tanker freight rate for No. 2 distillate fuel oil from the gulf 
coast to New York Harbor averaged 37.4 cents per barrel in 1960, 
compared with 36.1 cents in 1959. 

Tidewater shipments of distillate fuel oil from the gulf coast and 
west coast ports totaled 175.2 million barrels in 1960—a gain of 2.9 
percent over 1959. Pipeline deliveries of distillate fuel oil increased 
from 225.6 million barrels in 1959 to 232.9 million in 1960. 


TABLE 62.—Sales of distillate fuel oil ! in the United States, 1956-60, by uses 


(Thousand barrels) 
Uses 1956 1957 1958 1959 19602 | Change, 
percent 
Heating olls..............................- 359,827 | 360,212 | 399,153 | 401,368 | 422,855 5.4 
Range oil (No. 1 fuel oil) 2 17, 435 16, 832 13, 517 14, 153 15,155 7.1 
Industrial (excluding oil-company use)...| 44,949 43, 532 37, 553 33, 380 34, 271 2.7 
Oil-company use (excluding heating oil)..| 10,131 10, 419 7,815 8, 642 8, 347 —3. 4 
Gas and electric public utility power- 

i 5, 403 5, 296 5, 382 5, 005 4, 742 —5. 3 
Railroads. 89, 439 88, 315 83, 719 87, 802 86, 400 —1. 5 
Bunkering of vessels (including company 

tankers but excluding military) 18, 487 20, 420 18, 768 19, 250 18, 730 —2. 7 
Military use (U.S. Army, Navy, Air Force 

and Marine Corps)..................... 11, 326 12, 737 13, 412 11, 394 10, 793 —5.3 
Miscellaneous uses: 

Diesel fuel 48, 870 49, 684 65, 186 70, 527 74, 562 5.7 
Other distillates 9, 908 9, 828 9, 054 7,471 7, 380 —1.2 
Total United States. 615,775 | 617,275 | 653,559 | 658,992 | 683, 325 3.7 


1 Includes diesel fuel, 
3 Includes Hawaii. 


448 MINERALS YEARBOOK, 1960 


TABLE 63.—Sales of distillate fuel oil1 in the United States, by PAD districts 


es —— E eee — AM . — 


eege eegener e EE  QQEORJ>_IOO__o___ _ Ñ_>> e DN [hGQ>ER o q »D[h AOS 
SS | ST e po mm —— — —— ̃ ———— 


and States 
(Thousand barrels) 
District and State 1956 1957 
District 1: 
Connecticut. 18, 490 18, 574 
e eeler ee ; , 245 
District of Columbia 4,139 124 
e MA A E E E 10,169 10, 188 
G 8 4, 914 4, 877 
e oc 6, 425 6, 426 
Marplanae. 17, 916 18, 091 
Massachusetts g- 35, 859 35, 981 
New Hampshire 5, 123 5, 089 
New Jersey. 41, 335 41, 370 
New YOrE da A 72, 606 , 755 
North Carolina 9, 279 9, 312 
Pennsylvania 46, 734 45, 698 
Rhode Island —- 5, 513 , 530 
South Carolina 3, 445 3, 588 
gi ee E 1, 937 1, 883 
Vipgiriilg uc: c O A 14, 293 14, 782 
West Virginia 2, 095 2, 039 
!, -c 302, 507 303, 552 
District 2: 
Mine. ĩð?qç 35, 290 35, 350 
aer uuu SANSA NTC 20, 441 20, 482 
A A 12, 543 12, 548 
A A A MEE E: , 388 6, 361 
Kentünckgkkk 4, 476 4, 548 
e ee 29. 071 28, 995 
Minnesota............-.---..-..------- 18, 765 18, 726 
MAISSOUT ege 8 12, 306 12,418 
Nebraska 5, 561 5, 549 
North Dakota: 3, 740 3, 726 
O WEE EE 21, 937 22, 045 
e . ade 2, 454 2, 470 
South Dakota......................... 3, 5 , 508 
Dness es 3, 767 3, 652 
Wisconsin ; 17,149 
/ A 8 197, 394 197, 527 
District 3: 
e,, . . . . . . . . . -MMMM 4,277 4, 326 
Bd eet EE 2, 558 2, 575 
TGülsssanaseasasss us 7, 653 7,877 
Mississippi 1, 840 1, 856 
New Mexico......-.-..-.--.--.-------- 2,167 2, 205 
SR A E 22, 2 22, 812 
o A 8 40, 753 41,651 
District 4: 
ne ere 3, 532 3, 585 
dee 3, 837 3, 834 
Montana 2 4, 219 4, 209 
))! ⁵ ⁵³ðͤ K 8 4, 235 4, 256 
WYOMING on gs A 3, 092 2, 977 
!A 18, 915 18, 861 
District 5: 
Alaska (3) (3) 
Bet AA usan EREREA 1,716 1,742 
A ß ; 24, 613 
0 BEE (4) (4) 
Nec, 1, 748 1, 679 
e ß 10, 862 10, 132 
Washington -_........-.-...--------.-- 17, 237 17, 518 
a A Rue 56, 206 55, 634 
Total United States 615,775 617, 275 
1 Includes diesel fuel oil. 
2 Revised. 


3 Not included in United States totals before 1959 
4 Not included in United States totals before 1960 
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RESIDUAL FUEL OlL 


The total demand for residual fuel oil averaged 1,582,000 barrels 
er day in 1960, compared with 1,601,000 barrels per day in 1959. 
omestic demand declined 0.6 percent, and exports were 10.9 percent 

lower for the year. 

The supply of residual available from domestic sources in 1960 
totaled 336.1 million barrels, which included a 332.1 million barrel 
refinery output and 3.9 million barrels of crude used directly as fuel 
oil. ‘The total domestic supply in 1959 was 355.3 million barrels. 
The difference between the 1960 demand and the domestic supply of 
residual fuel oil was met by imports of 234.1 million barrels and 
withdrawal from"stocks of 8.6 million barrels. 

Most of the reduction of residual fuel oil stocks, which occurred in 
1960, was in the west coast district (8.3 million barrels of the U.S. 
total of 8.6 million) where total demand increased 13,000 barrels daily. 

Total imports of residual averaged 640,000 barrels per day in 1960, 
compared with 610,000 barrels daily in 1959. Imports for use as fuel 
averaged about 450,000 barrels daily for the year, compared with 
495,000 barrels daily in 1959. Residual to be used for fuel is the only 
part of residual imports controlled by the Oil Import Administration. 
That used for bunkering ships engaged in foreign trade, used offshore 
by the military, or used for manufacture and reexport is not counted 
against the quota. 

The total sales of residualYfuel oil and the total domestic demand 
for residual shown in this chapter do not agree. 'The latter includes 
some duplicate reporting of imported residual fuel oil withdrawn 
from bonded storage for bunkering vessels engaged in foreign trade. 
It is estimated that these duplications, which occurred in PAD 
District I, were 11,000,000 barrels in 1960. Data on the imports of 
residual fuel oil used in arriving at the demand are from records 
compiled by the Bureau of the Census. 

Shipment of residual from the gulf coast to the eastfcoast district 
was 6.6 million barrels higher in 1960 and reflects the shift to using 
imported residual for bunkering at gulf coast ports, thus, releasin 
domestic residual for shipment to the east coast markets. Residua 
shipped from the west coast district to the east coast totaled 5.8 
million barrels in 1960, compared with 5.1 million in 1959. 

The average tanker rate for Bunker C“ fuel oil from the gulf coast 
district to destinations north of Cape Hatteras declined from 44.8 
cents per barrel in 1959 to 30.5 cents per barrel in 1960. 

The 1960 annual average of posted prices of No. 6 residual fuel oil 
&t Oklahoma refineries was 8 cents per barrel less than 1959, but the 
p prices for No. 5 oil at New York Harbor increased 5 cents per 

arrel. Posted prices on Bunker “C?” oil were 9 cents per barrel 
higher at New Orleans, 7 cents more at New York, and 3 cents more 
&t San Pedro, California. 
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TABLE 66.—Sales of residual fuel oil 1 


MINERALS YEARBOOK, 1960 


in the United States, 1956-60, by uses 


(Thousand barrels) 
1956 1957 1958 1959 19603 | Change, 
percent 
Heating Ol sicario clics. 87, 601 81, 412 | 105,639 | 111,850 | 125, 088 11.8 
Industrial (excluding oil company fuel)....| 177,807 | 166,885 | 143,142 | 167,701 | 157,270 —6. 2 
Oil-company use (excluding heating oil). .] 53, 271 50, 153 46, 463 46, 177 45, 061 —2. 4 
Gas and electric publicutility powerplants.| 73,987 76, 577 76, 995 82, 208 85, 408 3.9 
E te EE 10, 575 6, 953 5, 772 5, 613 e 
Bunkering of vessels (including company 
tankers but excluding military) 117,445 | 123,651 | 106,269 | 102, 049 94, 084 —7.8 
Military use (U.S. Army, Navy, Alr 
Force, and Marine Corps). .-........... 90, 546 28, 962 37, 428 31, 415 31, 724 1.0 
Miscellaneous uses........................ 10, 331 9, 984 9, 659 7, 939 6, 201 —14. 3 
Total United States 561,563 | 544,577 | 531,367 | 554,352 | 550, 536 —0.7 


1 Includes navy grade and crude oil burned as fuel. 
Includes Hawaii. 


TABLE 67.—Sales of residual fuel oil! 


in the United States, by PAD districts 


and States 


(Thousand barrels) 


District and State 


District 1: 
8 JJ. ĩðWWA !!: usss 
Delaw 
District of Gn... 8 


irh! u ZS BS ana zu 
Vir 


See footnotes at end of table, 


1956 1957 1958 1959 1960 
13,219 | 12,712] 17,041 | 15,814 14, 450 
2. 956 2,9 5,992 | 7, 6, 081 
2.106 | 2,501 2,243 | 2,450 2, 387 
34,910 | 36,228 | 37,470 | 33,310 | 28,978 
8,955 | 6, 128 7, 145 6,8 6,413 
872 5, 063 ,290 | 6,433 5, 742 
15,770 | 15,364 | 14,974 | 17,385 16, 490 
29, 574 ,744 | 29,308 | 35,532 | 38,942 
107 096 „022 2984 2, 324 
587 | 45,136 | 36,841 | 41,422 | 42,791 
61,737 | 51,168 | 71,533 | 79,784 | 76,586 
2,558 | 2, 407 3,034 | 3,908 4, 537 
45,325 | 44,482 | 39,873 | 45,660 | 42,731 
11,303 | 11,114 | 11,127 | 10,350 9, 502 
4,389 | 4383 | 4660 | 4,886 4, 634 
402 380 455 275 498 
17,452 | 17,739 | 21,411 | 17,703 17, 448 
1, 317 1, 321 8 1, 620 1, 451 
290, 539 | 289,999 | 311,313 | 333,403 | 321,985 
22,571 | 21,375 | 26,926 | 23,689] 25, 893 
15,206 | 14,753 | 11,955 | 13, 035 12, 885 
1, 165 1,125 869 1, 088 1, 021 
3,827 | 3,586 1,420 | 1,943 2, 249 
1, 062 1, 051 503 570 321 
16,008 | 15,330 | 9, 340] 13,498 11, 242 
2,987 | 2955 963 | 6 399 6, 363 
6, 126 5 758 3,774 3, 129 3, 026 
377 375 151 218 378 
870 783 625 597 663 
19,260 | 18,530 | 9, 721 11,028 11, 382 
1, 857 1, 740 1, 001 1, 319 1, 396 
211 217 100 48 60 
879 865 384 284 184 
2,290 | 2,201 3,458 | 4,167 4, 275 
94,696 | 90,644 | 75,190 | 81,012 81, 338 
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in the United States, by PAD districts 


and States—Continued 


(Thousand barrels) 


District and State 


District 3: 


BN EN WEE 


RT EEN 
New Medien. — 
NK TEEN 


ee, ß 


1956 1957 1958 1959 1960 

4, 162 4, 203 4, 240 4, 178 4, 202 
545 549 455 346 474 

10,804 | 11,359 | 13,411 | 10,764 8, 599 
219 232 268 435 339 
505 438 359 107 173 


— —— —— ——— —— 


54,118 | 54,640 | 47, 815 41,105 35, 889 
1, 434 1, 369 1, 330 1, 603 1, 790 

1, 256 1, 185 210 183 1 

1, 646 1, 554 1, 643 2, 006 2, 022 
4, 503 4, 828 5, 077 5, 872 5, 562 
2, 156 1, 847 2, 325 1, 842 1, 738 
10,995 | 10,783 | 10,585 | 11,508 11, 313 
(2) (2) (2) 574 695 
35 21 37 34 95 
84,421 | 79,245 | 72,232 | 72,28 78,774 
3) 3) 5, 613 
383 269 195 146 202 

9, 401 7, 181 5, 253 5, 121 5, 453 
16,975 | 11,795 8, 747 9, 162 9, 179 
111,215 | 98,511 | 86,464 | 87,324 | 100, 011 
561, 563 | 544,577 | 531,367 | 554,352 | 550,536 


1 Includes some crude oil burned as fuel. 
2 Not included in United States totals before 1959. 
3 Not included in United States totals before 1960. 
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LUBRICANTS 


While domestic demand for lubricants was less than last year, the 
1960 exports increased 13.2 percent so that total demand for the year 
was 2.9 percent higher. 

Production for the year was 59.4 million barrels—3.3 million more 
than in 1959. 

Posted refinery prices for all grades of lubricating oils increased 
during 1960. These increases ranged from 0.9 cent per gallon for 
some grades of lubricating oils at South Texas refineries to 4.6 cents 
per gallon at refineries in Pennsylvania. 


JET FUEL 


Beginning with 1960, jet fuel reported by the Bureau of Mines 
refers only to fuel used by military jet aircraft, ram-jet fuels, and 
petroleum-base fuels for rockets. It is a product blended from 
gasoline, kerosine, and distillate fuel oil. This jet fuel is used by the 
military or by aircraft and missile manufacturers testing equipment 
for the U.S. Government. 

The demand for jet fuel in 1960 was 103.2 million barrels. As 
some fuel for commercial jet planes (straight kerosine) was included 
in br? erg for prior years, an exact comparison with current demand 
is difficult. 


LIQUEFIED GASES (INCLUDING ETHANE) 


Liquefied gases are derived from two sources. Those produced at 
refineries are called liquefied refinery gases to distinguish them from 
those extracted from natural gas, which are called — petroleum 
gases (LPG). The liquefied petroleum gases are all saturated (that 
is, propane, butane, etc.). The liquefied refinery gases may contain 
unsaturated compounds or olefins (that is, propylene, butylene, etc.). 
The olefins are used as feed stock for chemical plants. The saturated 
gases may be used as chemical raw material or as fuel. Liquefied 
gases are also used in producing gasoline and are reported in this 
chapter as natural-gas liquids used at refineries or as gasoline. While 
ethane and ethylene are not defined as liquefied gases, the statistics 
of these products are sometimes reported with those of LPG. 

Liquefied gas production was 8.4 percent higher in 1960. Natural- 
gasoline plants produced 344.5 million barrels, and the refinery output 
was 77.6 million barrels. The total demand for liquefied gases in 1960 
was 418.9 million barrels, of which 184.9 million was blended into 
gasoline, 5.3 million was transferred to other products, and 228.7 
million was for fuel and chemical uses. 

More detailed information on liquefied gases may be found in the 
Natural-Gas Liquids Chapter. 
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460 MINERALS YEARBOOK, 1960 
ASPHALT AND ROAD OIL 


Total demand for petroleum asphalt increased 2.2 percent in 1960. 
Whereas refinery output (17,940,000 short tons) was 187,000 tons 
greater than a year ago, imports declined 137,000 tons. Demand 
exceeded new supply and resulted in a withdrawal from stocks of 
147,000 short tons. 

Sales of asphalt and asphaltic products in 1960 totaled 20,076,000 
short tons, a 1.5 percent increase for the year. Asphalt paving prod- 
ucts, which represent 73.2 percent of total sales, were 0.7 percent 
higher than a year ago. Roofing product sales increased 6.9 percent 
whereas sales for all other asphalt products declined 1.7 percent. 

The year 1960 was the first full year in which imports of asphalt 
were under the control of the Oil Import Administration. 

The demand for road oil, based on production and stock change at 
the refinery, totaled 5.9 million barrels in 1960 compared with 6.3 
million in 1959. Sales of road oil, which includes some products, 
which were reclassified after leaving the refinery, totaled 6.4 million 
barrels, a gain of 1.6 percent. 


TABLE 72.—Statistical summary of petroleum asphalt and road oil 


(Thousand short tons) ! 


1956 1957 1958 1959 1960 
Petroleum asphalt: 
Production: EEN 16, 479 15, 579 16, 251 17, 753 17, 940 
Imports? (including natural) 656 1, 162 1, 360 1, 250 1, 113 
rr! ³W¹6A³³ 8 275 325 248 188 167 
Stocks (end of period , 664 1, 902 1, 774 1,991 1, 844 
Apparent domestic consumption 4____ 16, 609 16, 178 17, 491 18, 598 19, 033 
pa posea — p 
Petroleum asphalt sales: 

!; 8 12, 208 11, 934 13, 384 14, 581 14, 689 
e ß l si So 3,411 2, 819 3, 101 3, 299 3, 525 
AILOLDOT AAA ie ae ; 1,620 1, 694 1, 895 1, 862 

gv EE 17,257 16,373 18, 179 19, 775 20, 076 

Rosd oil: 
Producetion............ ... .. . ... . ORE ES 1, 459 1,311 1,077 1,181 1, 085 
Stocks (end of period). ................ 91 107 76 119 135 
Apparent domestic consumption 5_... 1, 470 1,295 1, 108 1, 138 1, 069 
Road oil sales 1, 493 1, 306 1, 165 1, 143 1, 161 


1 Converted from barrels to short tons (5.5 barrels=1 short ton). 


2 Imports into the United States only. 
5 Includes shipments to noncontiguous territories. 


4 Production, plus imports, less exports, plus or minus stock change. 


s Production, plus or minus change in stocks. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 461 


TABLE 73.—Salient statistics of petroleum asphalt in the United States, by 


months and districts 


(Thousand short tons) ! 


Stocks (end of 
period) 


Domestic 


N N RO 0 09 IN DD AD 
OO Cu 
SSARS 


ww v +. v + oe `. 


— 


fond bech bech Fe 


E 


o & 


39 


S 


Production Imports ? (in- Exports 3 
cluding natural) 
Month and district 
1959 | 19604 | 1959 | 19604 
Month 
January.......... 820 826 125 81 
February 796 793 58 36 
March........... 1, 231 867 117 40 
April. 1,395 | 1, 403 69 111 
M , 687 | 1,718 54 53 
June_........ aes 1,924 | 2,008 166 214 
July.............. ,094 | 2,141 124 116 
August 2, 074 2, 203 172 102 
September 1,937 | 2,027 133 98 
October 1, 713 1, 771 101 88 
November — ; 1, 239 56 99 
December........ 878 044 75 75 
Total 17,753 | 17,940 | 1,250 | 1,113 
District 
East Coast....... 3,696 | 3,918 
Appalachian 
No. ! 224 227 
Appalachian 
O. EE 468 442 
Indiana, Illinois, 
Kentucky, etc. - 3,184 | 3,423 
Minnesota, Wis- 
consin, North 
Dakota 220 244 
Oklahoma, Kan- (8) (5) 
sas, eto........- 1,825 | 1,890 
Texas Inland 97 5 
Texas Gulf Coast. 1,287 | 1,415 
Louisiana Gulf 
Coast.........- 715 808 
Arkansas, Lou- 
isiana ^ 
eto. . 863 773 
New Mexico 93 89 
Rocky Mountain.| 1,242 | 1,275 
West Coast...... 2,964 | 2,571 
Total. 17,753 | 17, 940 1, 250 1, 113 188 


1 Converted from barrels to short tons (5.5 barrels=1 short ton), 


2 Imports into the United States only. 

3 Excludes shipments to noncontiguous territories. 
4 Prelim figures. 

i Not available. 


demand 
1959 1960 4 
661 557 
575 585 
1, 044 . 685 
1, 277 1, 213 
1, 703 1, 723 
2, 281 2, 438 
2, 447 2, 518 
2, 495 2, 833 
2, 313 2, 496 
1, 867 2, 018 
1, 127 1, 241 
808 725 
18,598 |. 19, 032 
(5) (8) 
18, 598 | 19,032 
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TABLE 74.—Salient statistics of road oil in the United States by months and 


districts 
(Short tons) ! 
Production Stocks (end of Domestic demand 
period) 
Montb and district 
1959 1960 2 1959 1960 2 1959 1960 3 
Month: 

January 11, 273 13, 455 75, 274 120, 182 11, 818 12. 000 
February . 30, 909 38, 545 98,183 | 142, 727 8, 000 16, 000 
MAIO. A RU 56, 364 27,636 | 136,002 | 159, 636 18, 545 10, 727 
A EE 95, 091 93,818 | 192.184 | 212,000 ; 41, 454 

"EE 136, 7 125, 455 | 239,456 | 259, 091 89, 455 78, 364 
nps E E E 179, 455 | 153.091 | 218, 366 , 909 | 200, 545 151, 273 
GUY A RIEN 727 | 216,364 | 186,184 | 243,273 | 272,909 234, 000 
AUTOS: eege, 189.818 | 171,454 | 149,275 | 173,818 | 226, 727 240, 909 
September 113, 273 ; 120,912 | 127,454 | 141, 636 140, 000 

A de RR E , 121 58,000 | 111,455 | 116, 545 70, 184 69, 818 

November 29, 818 44,545 | 108,000 | 132, 727 33, 273 28, 363 

ds . .. .-. ... Rec 86, 364 ; 118,728 | 135,091 25, 636 46, 183 

po EE II, 180, 546 11,085, 454 | 118,728 | 135,091 |1, 137, 637 | 1, 069, 091 

District: 

East Coast. 4, 182 4:304 |. 22 8 
Appalachian No. . A GE A osuere 
Appalachian NO RS A A 8 
In e Illinois, Kentucky, etc....... 300, 364 | 324, 727 12, 364 16, 000 
Minnesota, Wisconsin, North Dakota.| 27,455 42,303 |... ⁰ 
Oklahoma, Kansas, ete 252,000 | 192,364 27, 273 11, 455 
RACH TEEN AA AA A E VE (3) (3) 
Texas Gulf Coast. 2, 909 2, 182 364 182 
Louisiana Gulf Coast 1, 818 5, 273 545 182 
Arkansas, Louisiana Inland, etc. ..... 3, 273 2, 364 364 181 
New Mexico. EE E, GE, EA ĩ ĩ 
Rocky Moauntain...................-. 350,000 | 266, 727 49, 091 30, 909 
W Eeer 238, 545 ; ; 76, 182 

z 1, 180, 546 |1, 085, 454 | 118,728 | 135,091 |1, 137, 637 1, 069, 091 


8 Converted from barrels to short tons (5.5 barrels=1 sbort ton). 


3 Best at figures. 
8 Not available. 
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TABLE 75.—Sales of petroleum-asphalt paving products in the United States, 


by PAD districts and States 


(Short tons) 
Asphalt cements | Cutback asphalts | Emulsified asphalts Total 
District and State PPP 
1959 1960 1959 1960 1959 1960 
District 1: 
Connecticut. 119,252 | 120, 219 56, 404 57, 249 179, 574 177, 481 
elaware.......... 21, 795 19, 724 12, 848 16, 269 9A, 725 41, 872 
Florida............ 340,051 | 253,066 | 150,298 | 113, 678 513, 795 890, 970 
Georgia. 265.392 | 208, 416 81, 647 59, 144 356, 440 301, 362 
Maine 81, 775 49, 076 62, 447 72, 994 123. 956 136, 844 
Maryland and Dis- 
trict of Columbia.| 173,186 | 166, 920 74, 286 68, 742 266, 100 272, 800 
Massachusetts. 275, 254 | 257, 346 55, 091 51, 657 331, 056 309. 903 
New Hampshire.] 31. 803 40. 994 48. 674 48, 582 80. 528 89. 643 
New Jersey 265,158 | 244,189 | 112,366 | 95,077 897,848 | 359,052 
New York......... 496, 790 569, 788 | 235.747 | 254, 862, 127 954, 502 
North Carolina....| 162, 063 193, 205 75, 010 88, 102 296, 383, 133 
Pennsylvania...... 359, 721 | 384,259 | 161,358 158, 735 569, 415 598, 199 
Rhode Island 41, 450 45, 109 , 484 49, 218 84, 992 94, 327 
South Carolina 136, 774 | 139. 777 37, 694 36, 592 190, 878 256. 576 
Vermont 11. 669 17. 000 23, 279 846 36. 010 40, 172 
Virginia 170,233 | 186,598 | 109, 164 97, 095 288 311, 
West Virginia..... 57, 914 70, 227 23, 755 32, 523 84, 542 116, 107 
Total. 2, 980, 280 2, 965, 913 |1, 363, 552 1, 322, 701 4, 696, 336 | 4, 834, 407 
—— x xn —Á—————I[L———————— kel Ee El Kl E 
District 2: 
Illinois....-....... 346,886 | 229,991 | 160,650 | 174,196 517, 344 412, 523 
Indiana 150, 683 | 178,186 | 123,518 | 144. 005 386, 042 440, 100 
E 209, 995 | 279,087 | 102,282 | 117,012 356, 940 441, 034 
Kansas 117,883 | 141,531 | 278,276 | 235, 291 396, 302 377, 987 
Kentucky. 176. 094 133, 134 112, 034 85, 765 306, 290 274, 040 
Michigan.........- 268, 084 | 298, 742 | 105,015 88, 346 426, 477 447, 224 
Minnesota........- 148,219 | 176, 431 485 | 211, 203 373. 300 406, 625 
Missouri 112,285 | 157,828 | 192,032 | 216, 318 312, 538 885, 925 
Nebraska.......... 50, 002 63, 778 91, 021 73, 660 141, 083 137. 568 
North Dakota. 68, 546 74. 885 76, 346 55, 864 211, 191 199, 383 
Ohio 443,672 | 494,760 | 333, 994 , 208 894, 636 996, 057 
Oklahoma 405 | 152,378 | 130,735 | 182, 188 , 044 342, 142 
South Dakota..... 83, 5 45, 819 49, 5 141, 256 108, 4 
ennessee........- 215,182 | 168,282 | 108,692 82, 474 841, 352 209, 055 
Wisconsin......... 208, 079 | 202,410 | 106,685 | 115,050 918, 823, 
Total... oue 2, 752, 485 |2, 805, 511 |2, 175, 584 |2, 169, 172 5. 408, 684 | 5, 561, 767 
District 3 
Alabama......-... 154,758 | 160, 517 78, 335 81, 169 259, 585 281, 783 
Arkansas........-- 63, 717 61, 330 42, 420 , 083 125, 520 126, 110 
Louisiana 839 169, 732 23, 046 22, 236 277, 185 216, 548 
Mississippi 82, 905 139 24, 606 24, 064 120,848 | 122,156 
New Mexico.......| 113, 090 89, 880 71, 955 67, 439 196, 205 159, 436 
Teras. 2,266 | 642, 780 214. 517 | 185, 757 632 860, 143 
Total. 1. 385, 575 1, 207,384 | 454,879 | 428,748 1, 976, 955 | 1,766, 171 
District 4: 
Colorado. 162, 645 | 162, 835 63, 406 90, 942 226, 403 257, 287 
Idaho. 33, 716 32, 167 38, 765 37, 965 74, 79, 854 
Montana 63. 674 79. 339 53, 177 59. 242 123. 746 148, 943 
Uh 78. 502 75, 294 53, 323 59, 466 131, 830 134, 760 
Wyoming 39, 470 71. 329 32, 726 40, 696 75, 098 112, 294 
Toll 378, 007] 420,964 | 241,397 | 288, 311 631, 659 727, 188 
District 5 
laska a 255 5, 618 1, 268 1,67 5, 523 7, 294 
Arizona 51. 401 75, 671 35, 966 42, 076 101. 469 161, 533 
California 1. 047, 627 644 | 134,745 104, 470 , 900, 365 | 1, 162, 106 
Hawaii 1. . W . 
Nevada 27, 17, 750 10. 051 438 41. 082 85, 766 
Oregon 162,792 | 181, 922 36, 899 36, 292 209, 255 231, 
Washington 124, 785 | 110, 208 79, 896 84,011 209, 407 201, 109 
Total.........- 1, 418, 103 |1, 279. 813 | 298,825 | 276, 963 243, 010 |1. 867, 101 | 1, 709, 786 
zZ LLS Le Le Le e 1 
Total Uni 
States 8, 914, 450 8, 679, 585 |4, 534, 237 4, 485, 985 |1, 132, 048 |1, 523, 699 14, 880, 735 14, 689, 


1 Not included in the United States total before 1960. 
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TABLE 76.—Sales of petroleum-asphalt roofing products in the United States, 
by PAD districts and States 


(Short tons) 
aad ner d cements | Emulsified asphalts Total 
and fluxes 
District and State 
1959 1960 1959 1960 
District 1: 
Connecticut 20, 491 41 20, 515 18. 504 
Delaware . . ... .. . . . . . . . . .. .- 1, 530 162 1, 714 1, 497 
ee A 98,006 | 119, 2744 | 15]|.......... 98, 021 119, 274 
MA €—————À—— — u 110, 215 80 A 156, 909 
Maryland and District of Columbia..| 43. 080 184 43, 170 51, 435 
Massachusetts 57, 310 173 57, 398 67, 769 
New Hampshire 3 14 17 
New Jersey..-....----..----.--------- 301, 090 332 | 301, 229 321, 424 
New AAA 44, 645 489 45, 009 48, 271 
North Carolina 44, 399 678 44, 399 45, 832 
Pennsylvania 138. 232 609 | 138, 703 172, 704 
Rhode Island 39, 860 20 39, 876 , 280 
South Carolina 48,018 | 55,362 | 570 |.......... 48, 588 55, 362 
vennont tee 46 8 52 109 
EE 4, 532 55 4, 576 7, 711 
West Virginia.......------------------ 41, 454 136 41, 454 37, 420 
e 992. 911 |1, 138, 537 2,981 | 994,970 | 1, 141, 518 
— — q — ee 
District 2: 
TK Tu WEE 500, 207 189 | 500, 288 492, 221 
IDndlih8. EE 89, 389 80 89, 505 , 634 
TOW EE 11,008 | 9,180 |..........|.-.....-.. 11, 008 9, 180 
KANSAS EE 22, 570 26,558 |........-.|-.-.-.---- 22, 570 25, 558 
Kentucky =< sc. conc . . ; 2, 117 13 , 214 876 
Michigan......... tere . e een , 150 372 54, 477 54, 402 
Minnesota .. .. . .. . . E o 115, 621 95 115, 707 115, 099 
n 163,120 | 178,428 |..........]....--.--- „120 173, 428 
Nebraska s S. 25 O 6,351 | 5,6584 8 6, 351 5, 654 
North Dakota 1,457 | 2159 y A EA 1, 457 2, 159 
I/!!! ³ͤ M auE i EE 61, 503 3, 039 64, 666 198, 960 
OKIShHom8.._ J... ⁵ĩð 8 Soor |: 1,000 das 12. zulu 2. 327 21, 066 
South Dakota , comb EE 1, 510 2, 651 
Tennessee... 48,674 | 63. 43. 12 48, 675 63, 433 
Wissen,, e ee 14, 619 409 14, 870 13, 041 
d NEE 1, 092, 623 4, 197 11, 096, 745 | 1, 246, 362 
District 3: 
Alabama......... 122, 162 1 | 122, 206 117, 065 
¡ATRADSAS:. o A é 57, 887 57, 808— ( 57. 837 , 808 
A gas gc 146, 721 | 115,6079 E, GE 146, 721 115, 679 
Mississippi.. .------------------------ 2603 | 9.028 PAS | S sss. , 263 9, 028 
New Mexico....---------------------- 11,981 | 16,096 |..........|..-....... 11, 981 16, 096 
%))˙Ü 8 3,885 | 227,030 |..........|..-.-.---. 243. 885 227, 630 
A aaae 592, 849 1 592, 893 543, 306 
— —— — —u—̃— —— 
D 4: 
¡AN -mMM 23,906 31, 574—— 2 23, 906 31. 574 
I ð V ⁵ aguas 4, 792 Ne A, EE 4, 792 3, 7 
Montags. 4,907 | 6,655 ds 3, 367 6, 656 
A A A 6, 785 12 6, 787 7, 259 
A MN A A 3,364 3397 |..........|.--....-.- 3, 364 3, 397 
OU AAA 42, 214 12 42, 216 52, 639 
District 5 
AOS OS a 1:205 | E410 A eer 1, 258 1, 716 
ATÍI70D8... a GERE E o Ede EARS 711 220 A 8 711 226 
California AAA A 437, 877 1,493 | 437, 981 405, 797 
Hs Wall coc coi a ⁵ D | 5551 n) (1) 5, 565 
Let e EE 150 NEEN uay a a 150 382 
1 0 ·²¹˙⅛ͥAAa 5 m 99,855 | 107,646) 522 99, 860 107, 646 
Washington „14819, 884 6222222 32, 154 19. 
Dll!!! ³ð 8é 571. 999 1. 493 572, 114 541, 216 
K- A —. :.:... A SY TY — . 
Total, United States 3. 292, 596 3. 516. 357 i 8, 684 13, 298, 938 | 3, 525, 041 


1 Not included in the United States total before 1960. 
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TABLE 77.—Sales of all other petroleum-asphalt products in the United States, 
by PAD districts and States 


(Short tons) 
Asphalt cements | Emulsified asphalts Total 
and fluxes 

District and State AAA a LE E — 

1959 1960 1959 1960 1959 1960 

District 1: 

Connecticut 12, 088 11, 917 406 458 12, 494 12, 375 
Delaware 2 2, 117 2, 316 15 2, 132 2, 319 
eis HS Ueeiines s 106,219 | 121,314 1, 873 1,260 | 108, 092 122, 574 
E ß 56,049 16, 335 1,970 5 58, 019 17, 070 

EE EE 4,797 2, 595 374 132 5,171 : 
Maryland and District of Columbia..| 19,549 24, 422 1, 238 697 20, 787 25, 119 
Massachusetts 54, 111 55, 322 1, 396 1, 383 55, 507 56, 705 
New Hampshire 460 264 31 49 491 313 
New Jerse . —ʃ8 236, 745 | 207,168 3, 453 3,444 | 240,198 210, 612 
Now l ⁵ 8 40, 506 33, 173 2, 307 2, 351 42, 813 35, 524 
North Carolina 70, 708 72, 264 319 128 71, 027 72, 392 
Pennsylvania 157,332 | 124, 722 2, 963 2,656 | 160, 295 127, 378 
Rhode Island........................- 7, 642 9, 012 171 140 7,813 9,152 
South Carolina 1, 243 1,371 93 70 1, 336 1, 441 
ere e EE 2, 572 2, 606 16 2, 588 2, 615 
, 18, 944 15, 990 347 617 19, 291 16, 607 

West Virginia 18, 505 22, 254 145 E 18, 650 ; 
gr EE 809, 587 | 723,045 17,117 14,132 | 826, 704 737,177 

District 2 
TINO u Llu L uu Roc ss 225,991 | 232,560 8, 900 9,870 | 234, 891 242, 430 
I..; 105, 014 96, 431 332 7 105, 346 97, 228 
J) 8 „347 4, 614 37 1, 292 

Kansas- asta oidos 12, 994 14, 501 1 13, 000 14, 626 

(ebe e AAA A 2, 121 992 1, 359 1, 950 ; 
Michigan 27, 870 32, 185 5, 258 4, 811 33, 128 36, 996 
Minnesota 31, 255 31, 968 90 558 31, 345 32, 526 

n ß 6, 905 49, 034 1, 025 1, 554 47, 930 i 
Nebraska. 3, 247 2, 676 3, 247 2, 698 
ANEN e Ol ss s L. 4,813 628 |. C 122 4, 813 3, 750 
ee 100, 639 99,149 4, 237 3,158 | 104,876 102, 307 
Oklahoma EE 14, 010 22, 343 34 22, 413 
South Dakota. ......................- 55 AAA 4 5 101 

enness eee 17, 795 9, 356 152 138 17, 947 9, 494 
Wisconsin 45, 742 38, 848 126 1. 274 45, 868 40, 122 

TOU EE 643, 630 | 639, 515 21,194 25,150 | 664, 824 664, 665 

District 3: 

Arn 15, 747 13, 606 585 1, 086 16, 332 14, 692 
e, 7, 463 8, 032 202 i 8, 063 
Ëer (EE 70, 869 85, 230 3, 119 3, 511 73, 988 88, 741 
Mississippi-_.......-..----.---.---...- 17, 471 14, 193 758 616 18, 229 14, 809 
New Mexico——— 2, 501 2, 224 39 30 2, 540 2, 254 
/»«§öé“ o 92, 602 74, 577 2, 515 2, 088 95,117 76, 665 

Total island os sss 206, 653 | 197,862 7, 218 7,362 | 213, 871 205, 224 

District 4 
esd 8 7, 948 6, 185 353 170 8, 301 6,355 
TdADO EE 425 375 44 41 469 416 
Montana 2, 611 1, 642 27 9 2, 638 1. 651 
JJ A A ma: 1, 629 614 54 35 1, 683 
S EG 4, 057 2,111 8 12 4, 065 2, 123 
/ ⁰˙ð—wm A8 16, 670 10, 927 486 267 17, 156 11,104 
District 5 
RT SEN 1,555. AAA GE 2 1,555 
e beue eA. 1, 765 1, 901 195 215 960 2,116 
Calllo TEE 140,613 | 191, 505 6, 511 13,947 | 147,124 205, 452 
A / MA o- PA “Ge U meu 
Na EE 306 424 23 30 329 454 

eee ß 6, 991 5, 264 1, 910 1, 328 1 6, 592 
Washington 11, 239 27, 416 1, 252 1,111 12, 491 28, 527 

el! 162, 469 | 226, 510 9, 891 16, 633 | 172, 360 243, 143 

Total United States 1, 839, 009 |1, 797, 859 55, 906 63, 544 |1, 804, 915 | 1, 861, 403 


1 Not included in the U.S. total before 1960. 
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OTHER PRODUCTS 


Wax.—As a result of a 29.3 percent increase in exports, the total 
demand for wax in 1960 was 3.3 percent higher than in 1959. Do- 
mestic demand totaled 4.4 million barrels, 2.6 percent less than 1959. 
Wax is used mainly for waterproofing paper products and for candles. 

Posted prices on wax in bulk lots at Atlantic and gulf coast re- 
fineries were unchanged in 1960. The first price change at Western 
Pennsylvania refineries since November 1956 took place in Novem- 
ber 1960, and the average monthly quoted price dropped from 6.25 
cents per pound to 6.13 cents. 


TABLE 79.—Salient statistics of wax in the United States, by types, months, 
and districts 


(Thousand barrels)! 


1959 
. Production Stocks end of period Do- 
Month and district | —. . m- Ex- mestic 
ports | ports de- 
Micro- | Fully (all (all | Micro- | Fully mand 
crystal-| re- Other Total | types)| types) crystal-| re- Other Total | (all 
line | fined line | fined types) 
By months: 
January 59 252 188 499 1 72 124 255 335 714 426 
February........- 58 203 147 408 |......- 82 118 272 293 683 357 
nn 76 234 156 466 2 96 116 282 286 684 371 
April... 57 251 198 506 1 85 110 285 320 715 391 
7 77 199 197 473 3 92 112 293 336 741 358 
EE 61 208 197 466 |......- 95 100 291 330 391 
July... . .. . 73 203 154 430 1 82 98 284 819 701 869 
August 60 222 164 446 5 75 100 284 327 711 366 
September 72 241 156 469 2 93 105 284 320 709 880 
October. ` 79 228 147 454 3 76 131 278 288 697 393 
November 94 224 147 465 2 86 138 207 285 720 858 
December........ 75 257 216 548 1 100 131 309 334 774 395 
Total 841 | 2,722 2, 067 | 5, 630 21 1, 034 131 309 334 774 4, 555 
By districts: 
East Coast 230 | 1,217 463 | 1,910 26 74 117 217 
Appalachian 2 
o 14 43 278 335 11 42 15 68 
Appalachian 
AAA A 35 29 644 | || I. O PA 9 
Indiana, Illinois, | 
Kentucky, etc.. 29 209 62 300 |[777777 1 8 10 19 
Oklahoma, Kan- (3) OI 
sas, et 372 29 227 628 39 7 33 79 
Texas Inland..... 15 APA 26 41 S 2⁵ 
Texas Gulf Coast. 136 567 417 | 1,120 19 19 31 107 157 
Louisiana Gulf 
Coast 40 29 557 626 7 11 35 53 
Rocky Mountain. 5 55 8 68 |....... 3 9 17 29 
West Coast.......|........ 538 |....... 538 |.......] sf Lee 118 |....... 118 
Total 841 | 2,722 | 2,067 | 5,630 113 131 309 334 N 


See footnotes at end of table. 
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TABLE 79.—Salient statistics of wax in the United States, by types, months, 
and districts—C ontinued 


(Thousand barrels) ! 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


1960 3 
Production Stocks end of period Do- 
Month and district Im- Ex- mestic 
ports | ports de- 
Micro- | Fully (all (all | Micro- | Fully mand 
crysta- | re- | Other | Total | types)| types) crystal-| re- | Other} Total | (all 
line | fined line | fined types) 
By months: 
January 86 226 144 456 1 99 145 315 329 789 343 
February......... 55 225 199 479 1 110 128 814 357 799 360 
March 93 279 139 511 2 10⁵ 134 338 310 782 425 
ADtril coc 61 251 155 467 |......- 93 118 847 817 782 374 
SS 76 266 170 512 1 109 117 359 338 814 372 
Mine 59 233 170 462 1 116 114 822 839 775 386 
rr ee osa 75 244 137 456 |....... 91 130 345 325 800 340 
August 7 233 194 500 |......- 116 151 313 856 820 364 
September. ...... 50 233 170 453 |......- 118 156 281 331 768 987 
October 59 304 252 515 Ä 130 165 304 409 878 375 
November........ 54 281 179 514 |....... 122 197 302 393 892 378 
December 46 254 171 £T dccus 124 165 836 404 005 834 
Total 787 | 3,029 | 2,080 | 5,896 6 | 1,333 165 336 404 905 | 4,438 
By districts: 
East Coast....... 200 | 1,444 381 | 2,025 20 79 117 216 
Appalachian {| | | | | | Ie 
11 13 66 188 267 16 48 23 87 
Appalachian 
FFP 34 23 57] || J fnew 8 8 
Indiana, Illinois, 
Kentucky, ete.. 27 226 103 356 |[^7^777 1 16 25 42 
Oklahoma, Kan- (3) (3) 
„eto. 864 17 297 678 80 9 52 141 
Texas Inland..... A A 57 20 BE A 20 
Texas Gulf Coast. 88 635 530 | 1, 253 6 20 40 129 189 
Louisiana Gulf 
Coast 33 30 544 607 3 24 41 68 
Rocky Mountain. 5 63 14 82 |....... 5 11 17 33 
West Coast 514 |___ 514 |... 2 2 2.2.)  1U..--.- 101110 101 
Total. 787 | 3,029 | 2,080 5, d 89 165 336 404 905 |....... 


1 Conversion factor: 280 pounds to the barrel. 
2 Preliminary data. Data for 1960 includes Hawaii; for details of Hawaii for 1959 see table 5. 
3 Not available. 


TABLE 80.—Average monthly refinery prices of 124°-126° white crude scale 
wax at Pennsylvania refineries 


(Cents per pound) 

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Aver- 

age for 

year 
1956..| 5.91 6.00 6.00} &00| 6. 00 6.00} 6. 00 600| 6. 00 6.00 | 6.03 | 6.25 | 6.02 
1957. 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6. 25 6.25 | 6.25 | 6.25 | 6.25 | 6.25 6.25 
1958..| 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 6.25 
1959..| 6.25 | 6.25 | 6.25 | 6. 25 6.25 | 6. 25 6.25 | 6251 6.25 | 6.25 | 6.25 | 6.25 6.25 
1960. 6.25 | 6.25 | 6.28 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.25 | 6.23 | 6. 13 6. 24 


Source: Platt's Oil price handbook. 
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Coke.—A substantial share of the reported increase in petroleum 
coke production for 1960 is nonmarketable catalyst coke used as a 
refinery fuel. The reported production of this product was under- 
stated in other years. More complete reporting was obtained be- 
ginning in June 1960. 

The total demand for marketable petroleum coke in 1960 was 
27,375 thousand barrels, an increase of 21.6 percent. Exports in- 
creased 46.5 percent and the domestic demand was 15.1 percent 
higher. Coke with a low sulphur content is used in making electrodes 
required in the electrolic production of aluminum. 


TABLE 81.—Salient statistics of petroleum coke in the United States, by months 
and districts 1 


(Thousand barrels unless otherwise stated) 


Production Yields Domestic Exports Stocks, end 
cent) demand of period 

Month and district 

1959 1960 3 1960 3 1959 | 19603 
By months: 
January 3,413 | 3, 839 1. 3 1. 5 3, 173 4, 973 | 5, 813 
February 3,182 | 3,531 | 1.3] 1.5 3, 119 5,207 | 5,829 
¡E A 3,679 | 3,993 1.4 1.6 3, 440 5, 471 | 5,954 
Tr 3. 0 4, 047 1. 3 1.7 8, 527 5, 469 | 5, 981 
JJ E ge 3,4 4, 146 1.4 1.7 3,711 5,657 | 5, 888 
ns 3,620 | 5,210 1.5 2.1 4, 571 5, 892 | 5, 834 
ir 3,314 | 5, 662 1.4 2.2 4, 633 6,015 | 5,995 
AuUgusL... cc d. aane 8. 34 6, 252 1.3 2.4 5, 806 6, 927 | 6,010 
September 3, „829 1.4 2.4 5, 144 5,816 | 6, 039 
October 3,415 | 5, 765 1.4 2.3 5, 083 5, 482 | 5, 968 
November 3,360 | 5, 726 1. 4 2. 4 5, 171 5, 569 | 6, 869 
December 3,811 | 6,010 1.5 2.4 7, 094 5,705 | 4, 387 
Total. 34], 117 460, 010 1.4 2.0 54, 472 5, 705 | 4,387 
———— — — — Ë — . — —ji———— | i ——— - rT | — a. —- E ed 
By districts 
East CGoagt .. 7,611 ! 10,076 1.7 2.3 1,100 | 1,113 
Appalachian No. 1......]........ 101 |....... 3 d p A ES 
Appalachian No. 2...... 851 362 . 9 10i l| —— [IPV 
Indiana, Illinois, Ken- | 11,698 | 13,747 2.2 2.6 1, 060 652 
tucky, eto 

Minnesota, Wisconsin, 

SG 1,373 | 1,638 3.6 8.7 816 852 
Oklahoma, Kansas, etc.- 5,438 7, 469 2.1] 2.8 05 194 | 157 
Texas Inland - 424 | 1,025 .4 .9 66 76 
Texas Gulf Coast 3,840 | 9,068 .6 14 | | Pp I 18 
Louisiana Gulf Coast...) 2,763 | 3,986 1.1 1.6 19 42 
Arkansas, Louisiana In- 

land, eto ,073 | 1,677 8.3 4.2 673 762 
New Mexico 4 28 |------- 81 „ 
Rocky Mountain....... 1, 647 | 2, 521 1.6 2.4 566 743 
West Coast 4,899 | 8,312 1.2 1.9 1, 712 472 

oer $41, 117 (60, 010 1. 4 2.0 5,705 | 4, 387 


3 Conversion factor: 5.0 barrels to the short ton. 

2 Preliminary figures. 

s Includes 17,722,000 barrels of nonmarketable catalyst coke. 
4 Includes 33,953,000 barrels of nonmarketable catalyst coke. 
$ Figures not available. 
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Still Gas.—Still gas production in 1960 totaled 129.5 million barrels, 
an increase of 2.5 million barrels over 1959. The B.t.u. heating value 
of the gas declined from 1030 B.t.u. per cubic foot in 1959 to 997 
B.t.u. in 1960. Refiners used as refinery fuel 96.6 percent of the still 
gas produced in 1960. 


TABLE 82.—Production of still gas in the United States, by districts 


1958 1959 19601 
District 
Million | Equiva- | Million | Equiva- | Million | Equiva- 
cubic cubic lent in cubic lent in 
feet feet thousand] feet thousand 
barrels barrels 

Rast Oo830...... cocos ceo Ee eden Mau 89, 405 16, 089 95, 747 16, 648 ; 16, 159 
Appalachian No. 1. 8, 686 1, 807 10, 173 1,813 10, 001 1, 763 
Appalachian No. 2.......................- 10, 289 2, 070 12, 217 1, 11, 494 2, 050 
Indiana, Illinois, Kentucky, eto 149, 069 26,642 | 152,011 25,821 | 158, 043 26, 380 

Minnesota, Wisconsin, North Dakota, 
and South Dakota 6, 783 1, 124 7, 480 1, 224 9, 224 1, 531 
Oklahoma, Kansas, etc. 63, 193 11, 141 63, 002 10, 568 66, 949 10, 959 
Texas Inland 28, 891 5, 790 29, 769 5, 203 32, 434 5, 643 
T Gulf Goss ũ . 156, 925 24,466 | 156, 640 24,767 | 176,309 26, 113 
Louisiana Gulf Coast 54, 658 8, 864 48, 432 7, 468 52, 753 7, 528 
Ar „ Louisiana Inland, eto 4, 947 1,375 720 1, 215 11, 856 2, 259 
New Mexico 916 189 1, 055 187 1, 223 
Rocky Mountain 21, 164 4, 507 25, 186 4, 543 22, 308 4, 139 
West Coast. 124, 915 21,887 | 141,242 25,517 | 131, 479 24, 733 
l ⁵³ A 8 719,841 | 125,951 | 749,674 | 126,958 | 779, 413 129, 480 


1 Preliminary figures. 


Miscellaneous Oils.—The total production of miscellaneous finished 
oils in 1960 was 25.9 million barrels, which includes 24.4 million 
barrels produced at pe roseum refineries and 1.5 million produced at 
natural-gas liquid plants. The demand for these oils increased 8.7 
percent during 1960. Domestic demand was 25.2 million barrels and 
exports were 0.3 million barrels. 

A breakdown of the various type of miscellaneous oils produced is 
shown in table 83. Petrochemicals represent most of the miscellane- 
ous oils produced at refineries, and for 1960 they have been separated 
from the all-other category. 
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TABLE 83.—Production of miscellaneous finished oils in the United States in 
1960, by districts and classes 


(Thousand barrels) 


Specialty oils Petrochemicals All 
Absorp- Petro . | other 
District tion latum prod- | Total 
Me- | Spray | Other | Plasti-| Poly- | Other | ucts 
dicinal oils cizers | mers 

Hast C088t....... . u. — y 1 65 30 541 AA 125 | 2,555 486 | 3,803 

Appalachian No. 1 104 10 [2222-4 JU. A sas 397 56 600 

Appalachian No. 222 27 A 8 28 
Indiana, Illinois, Ken- 

Lucky. te... soo A 1 313 263 17 62 53 388 | 1,167 

Minnesota, Wisconsin 

North Dakota, and 

Sar T EE 62 AA 62 

Oklahoma, Kansas, etc.... 85 474 A PA 320 ^, UM etn m 145 | 1,054 

Texas Inland.............- ERA E EERE 523 |......- 100 — 15 1,151 

Texas Gulf Coast 60 403 |.-..... 24 10 |.---. -- 1,303 | 4,646 | 2,336 | 8,782 

Louisiana Gulf Coast 435 . 29} AL es 81 433 | 2,504 e 565 
rkansas - Louisiana In- 

and i AAA JJ E, E b A 220 E AP 94 675 
Rocky Mountain and 

New Mexico /// A seso 77 E, Su: 267 486 

West Coast 45 19 32 73 384 8 2,112 | 1,727 | 4,479 

Total; cocidas 1,655 | 1,074 107 497 | 2,139 134 | 1,970 | 10,258 | 8,018 | 25, 852 


Unfinished Oils.—Unfinished oils include all oils, which will be 
cracked or further distilled with the exception of the unfinished gaso- 
line part of naphtha distillate. Unfinished oils are ordinarily rerun 
and become finished products. 


INTERCOASTAL SHIPMENTS 


Crude oil and products moved from the gulf coast to the east coast 
comprise most of intercoastal shipments. Some petroleum shipments 
are moved from the west coast to gulf and east coast ports and from 
the gulf coast to the west coast, but the volume is small. 

Shipments from the gulf to the east coast in 1960 totaled 694.4 
million barrels, a 4.0 percent gain over 1959. Gasoline represented 
35.2 percent of the volume of the pue coast shipments; distillate 
fuel oil, 25.0 percent; and crude oil, 23.1 percent. 

Coastwise shipments from the west coast through the Panama Canal 
totaled 12.7 million barrels in 1960 and shipments from the gulf to the 
west coast totaled 3.4 million barrels. 
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FOREIGN TRADE 


Foreign trade statistics in this section, as reported by the U.S. 
Department of Commerce, differ slightly from those used in other 
sections of this chapter. Imports of crude petroleum and unfinished 
oils (table 85) are obtained from petroleum refining companies to be 
consistent with the refinery balance; therefore, they may differ from 
the totals reported by the Commerce Department. The Bureau of 
Mines import data excludes all imports from foreign sources to U.S. 
territories and possessions and include as exports all petroleum ship- 
ments to these territories and possessions from the United States. 

Imports.—According to Commerce Department data, imports of 
crude petroleum and petroleum products totaled 686.7 million barrels 
in 1960, compared with 674.2 million in 1959. Receipts from Canada 
and Mexico oz we? {11.9 {million; barrels of;the increase in imports 
for 1960. Overland imports from these two countries, are, exempt 
from the mandatory import control program. 

While the total residual fuel oil imported in 1960 was above the 
1959 level, the quantity imported for onshore use was much less than 
the previous year. Residual imported duty free for use as bunker 
fuel for vessels engaged in foreign trade furnished the increase. 

Exports.— Total exports, excluding shipments to the territories, 
continued to decline in 1960. Exports of the principal products, 

asoline, kerosine, distillate and residual fuel oil were 9.0 million 
arrels less in 1960, but exports of the other products were 5.0 million 
barrels more than in 1959. 
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TABLE 86.—Crude petroleum and petroleum products imported for consumption 
into the United States, 1959-60, by country 1 


(Thousand barrels) 


Crude Dis- Resid- Unfin- | Mis- 
Country petro- | Gaso- | Kero- | tillate ual As- | ished | cella- | Total 
leum line 2 | sine? | oils 4 oil 4 phalt oil neous 
oils § 
1959: 
North America: 
Canada 33,902 | 1,189 |....... 241 521 (0) 152 (6) 36, 005 
EE Sacs wa c 8 GE 78 / GE E 
Mexico 220 |. x 239 |? 12, 492 |.......]........ 19 1? 12, 979 
Netherlands Antilles..... 1 812 |714, 763 12 |? 6,993 | 7 92, 644 | 4,190 | 7 3, 359 4 | 122, 777 
Trinidad and Tobago.... 92} 1,133 |....... 425 7,180 128 | 3,317 |....... 12, 275 
Other North America J. IS NONEM EE EEN 13 
Total... sso se. 7 85,035 |717, 150 12 |? 7,976 |7114, 713 | 4,318 | 7 6, 828 23 |7186, 055 
South America: 
Le A REES /r A GE h AA VE 1,111 
Colombia................ 11.525: [s nemo [ut us | 1 502.2 27 2.12. 112 2 I 
Venezuela... 195, 240 | 3,307 113 |? 6,702 |7100, 590 | 2,663 | 9,618 (6) 7318, 233 
Other South America_-_. AA A. A AA A l] (6) 
Pot! 207,777 | 3,307 113 | 7 6,703 7101, 191 2,664 | 9,618 (6) 7331, 373 
Europe 
Haly L 2 re E 139 |....... 24 877 |....... 403 (°) 1, 443 
United Kingdom (0) ANS w 407 |... Leone (8) 407 
Other. Europe............]......... (6) geen 15 154 „ (0) 169 
di A: DEER 139 (6) 39 1, 438 (6) 403 (0) 2, 019 
Asia: 
Bahrein_........ SE Se 132 A 38 05. AA VE WEE 435 
Indonesia. FEI ⁵ ] ] ² (m. WEE PA A 24, 235 
————— — ro O00 e. EN epe Ta pc ; 
EE AAA ee 8,541 |..... pu ua set ERES. A pee 88 8, 641 
A AA ER ))) 8 998 2 : 
Kuwait... 0: wer 12, 201 160) EE, A 5,706 |....... 5,280 |.-.---- 83, 337 
Qatar fll S. s Z S.S. 1733 |..... Tu A A DEE ̃ p IA 7 733 
Saudi Arabia 7 26, 187 36 E W777 A 7 26, 316 
Other Asia..............- ))))! ⁰y E, 8 189 
Pot. 7141, 785 580 |....... 38 6, 064 |....... 6, 278 2 7154, 747 
Africa: Canary Islands.....|.........|]........]...... E m A ——“U j 8 
— À— . — — 1 — r ͤ — ——— v. — y. —— —— — 
Grand total. 7 384, 597 7 21, 176 125 J7 14, 756 |? 223, 414 | 6,982 |? 23, 127 25 7674, 202 
Shipments from noncon- 
tiguous Territories to the 
United States: Puerto 
TESTO o E O canoe Ges 6, 531 1 | 2,910 4. 507- A A WEE 14, 009 
Imports into noncontigu- 
ous Territories from for- 
eign countries: Pucrto 
r eters. 24, 082 718 12 13 1, 286 113 | 3,235 |....... 29, 459 
Total net imports into 
the United States....|7360, 515 |? 26, 989 114 |717, 653 |? 226, 695 | 6, 869 |719, 892 25 |? 658, 752 
1960: 
North America: 
Canada.................. 40, 86 2, 582 1 131 307 1 93 5 | 44,076 
h. cee ES Ss A DEE GE 181 C 
Melee 206. ascen „ 0 %%% EE 5, 808 
Netherlands Antilles..... 2,021 | 8, 253 2 | 4,340 | 94,310 | 3,716 | 3, 638 47 | 116, 327 
Trinidad and Tobago 219 | 3,401 |.......|........ 12, 261 19 | 2,019 17, 919 
Other North America D, A EE 202 AA A E 202 
Total..--.------------- 43, 872 | 14, 236 3 | 4,471 | 112, 388 | 3, 737 5, 750 57| 184, 514 
South America: 
Brazil....---------------- 399 107 A WEE 416 
Colombia. 15,489 AA AA WE 15 AP 8 15, 504 
Venezuela. .............. 200,528 | 4,151 67 | 5,320 | 113,686 | 2,504 | 7,333 |....... 333, 
Other South America 444 CCC (8) 
T 216, 326 4, 151 67 | 5,320 | 113,808 | 2,504 | 7,333 |......- 349, 509 


See footnotes at end of table. 
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TABLE 86.— Crude petroleum and petroleum products imported for consumption 
into the United States, 1959-60, by country 1—Continued 


(Thousand barrels) 
Crude Dis- | Resid- Unfin- | Mis- 
Country petro- | Gaso- | Kero- | tillate ual As- | ished | cella- | Total 
leum | line? | sine? | oils oil* | phalt oil | neous 
oils § 
1960—Continued g 
urope: 
AAA AS O A E 65 16 178 |....... 259 
United Kingdom (6) (8) WE (°) 6 6 
Other Europe - 299 ass 1 41 (8) (8) 13 84 
d Ko d BN WEE 29 (8) 1 106 16 178 19 349 
Asia 
Bahreln..................|.... 232 A A !.! d 1, 436 
Indonesia................ 38 %% Ee A A am GE GE ez 6 28, 054 
PAU REORUM IL kr EE, A [obtinens 1 1,267 |....... 12, 438 
I“ sect ))))hͤũ E E TERNOS. A PONDUS 7, 927 
E EEN A 244 |... . . MEHN 119 d 1,515 A 1, 878 
Kuwait.................. 60, 402 lol |: [avete 1, 706 |....... ,943 |....... 66, 602 
Ash AA ee / A A O AA PEA A 1, 409 
Saudi Arabia 29, 989 ö 8 716 |--.---- 44 30, 786 
Other Asia 239 2223 A I) E 376 
Nota! susu. 139, 189 454 | 4,004 |....... 7, 169 (6) | 150, 906 
Africa: 
Algers JJ ⁰⁰ T EE 284 
United Arab Republie 
(Egyvptreglon). 2... „ 1, 175 
. ae skusze /. ictus e ͤͤ Zm za Sl uba, as 1, 459 
Grand total............ 400, 846 ! 18, 870 70 | 9,792 | 230,396 | 6,257 | 20,430 76 | 686, 737 
Shipments from noncon- 
tiguous Territories to the 
United States: Puerto 
ATC Ee, AA 5,937 |......- 8, 003 £ 100.125.525] eue eset 13, 040 
Imports into noncontigu- 
ous Territories from for- 
eign countries: Puerto 


jj, TEE 26,537 | 1, 012] (8) 23 1, 287 119 | 2,789 | (9 31, 767 


Total net imports into 2 
the United States....| 374,309 | 23, 795 70 | 12, 772 | 283,209 | 6,138 | 17, 641 76 | 668,010 


1 Compiled by Mae B, Price and Elsie D. Jackson, of the Bureau of Mines, from records of the Bureau of 
the Census, U.8. Department of Commerce. 
2 Includes jet fuel liquified gases and naphtha, but excludes benzol (1959: 1,365,000 barrels; 1960: 907,791). 
3 1960 includes quantities Imported free for supplies of vessels and aircraft; assumed to be commercial jet 
fuel by Bureau of Mines. 
* Includes some quantities imported free for manufacture in bond and export and for vessels and aircraft. 
$ Includes some quantities imported free for supplies of vessels and aircraft. 
* Less than 1,000 barrels. 
7 Revised figure. 
$ Assumed source; classifled in import statistics under „Arabia Peninsular States, n. e. c.“ 
* As reported to Bureau of Mines by shipping companies. 


Source: Bureau of the Census. 
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WORLD SUPPLY AND DEMAND 
PETROLEUM 5 


Production of crude petroleum in the free world in 1960 increased 
6.6 percent to 6,474 million barrels. Output of refined products 
increased 7.6 percent to 6,785 million barrels, and demand for refined 
products rose 7.7 percent to 6,723 million barrels, according to the 
Bureau of Mines. Within the Sino-Soviet bloc, estimated crude 
production during the year was 1,210 million barrels, or 14.3 percent 
above 1959; output of refined products was 1,142 million barrels, an 
increase of 12.0 percent; and demand for refined products was 1,052 
million barrels, or 10.6 percent above the preceding year. 

About 84 percent of world crude production in 1960 was in the 
free world and 16 percent in the Sino-Soviet bloc. Western Hemi- 
sphere crude production, representing about two-thirds of the free 
world total, increased less than 2 percent in 1960. In the United 
States, reduction of petroleum stocks and increasing competition 
from imports and natural gas held domestic production to the 1959 
level. Canadian output increased 8 million barrels and Mexican 
output, 3 million barrels during the year. In South America, the 
relatively modest expansion in crude production was mainly in 
Venezuela and Argentina where output rose 30 million barrels and 
19 million barrels, respectively. 

In contrast, crude production in the Eastern Hemisphere in 1960 
rose an impressive 16.2 percent and supplied about one-third of the 
free world total. Middle East output increased 243 million barrels 
with significant expansion in the four major producing countries— 
Kuwait, Saudi Arabia, Iran, and Iraq. In Africa, French Sahara 
output continued its rapid rise, reaching a total of 67 million barrels, 
compared with 10 million barrels in 1959. There was also expansion 
in Egypt and Nigeria, but no commercial production in Libya. 
Output is scheduled to begin in Libya in 1961 when pipelines under 
construction are pie Í: In South Asia, Indonesian production 
was up 14 million barrels, or 10 percent in 1960, while output from 
limited reserves in British Borneo was down 15 percent, or 6 million 
barrels below 1959. In the Sino-Soviet bloc, an estimated increase 
of 151 million barrels in crude production in 1960 was mainly in the 
U.S.S.R. Output of 1,080 million barrels in that country exceeded 
EE and ranked second in world production after the United 

tates. 

Movements of crude petroleum within the free world in 1960 were 
about 12 pereent above 1959. Net shipments from the Soviet bloc 
to the free world during the year are estimated at 54 million barrels, 
or 13 million barrels more than in 1959. (The apparent gap between 
total imports in the free world and exports and reexports in 1960 
reflects these Soviet bloc crude shipments.) 

In Western Europe, crude receipts rose 169 million barrels, or 16 
percent in 1960, reflecting expanding refinery activity in the area, 
particularly in West Germany, Italy, the Netherlands, and the 
United Kingdom. In the South Asia-Far East-Oceania area, receipts 
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were up 76 million barrels, or 27 percent. Most of this went to Japan, 
which imported a total of 196 million barrels during the year. There 
were also significant increases in imports into Australia and India. 
In the Western Hemisphere, United States imports increased 19 
million barrels or 5.4 percent, and Canadian imports were up 10 million 
barrels or 9 percent. Area receipts in South America declined 2 
percent or 8 million barrels, mainly owing to reductions in Argentina 
the Netherlands Antilles, and Brazil. Trinidad imports increased 
9 million barrels during the year. 

Stimulated by expanding markets in Europe and the Far East, 
Middle East crude shipments in 1960 were up 200 million barrels or 
14 percent. African shipments increased 56 million barrels or 244 
percent mainly from the French Sahara. In South Asia, shipments 
rose 13 million barrels or 14 percent mainly from Indonesia, while 
British Borneo exports continued to decline. In the Western Hemi- 
sphere, there was no appreciable change in shipments from 1959. 
A modest increase of 1.0 percent or 12 million barrels occurred in 
South American exports, mainly Venezuela and Colombia, while 
Canadian exports rose 9 million barrels or 27 percent. | 

The free world supplied 86 percent of the world output of refined 
products in 1960 and the Sino-Soviet bloc, 14 percent. The gain of 
482 million barrels in free world output during the year was chiefly 
in the Eastern Hemisphere. In Western Europe output rose 196 . 
million barrels, mainly in West Germany, the United Kingdom, Italy, 
and France. Middle East output increased 54 million barrels, mainly 
in Saudi Arabia, Iraq and Iran. In the South Asia, Far East and 
Oceania area, output was up 84 million barrels, chiefly in Japan, with 
significant gains in Australia and India as well. In the Sino-Soviet 
bloc, most of the estimated increase of 122 million barrels in refined 
products output in 1960 was in the U.S.S.R. 

Among the major refined products in 1960, free world output of 
gasoline rose 4 percent to 2,259 million barrels; kerosine and jet fuel, 
10 percent to 472 million barrels; distillate fuel oil, 2 percent to 1,353 
million barrels; residual fuel oil, 13 percent to 1,784 million barrels; 
lubricants and grease, 7 percent to 91 million barrels; and other 
refined products, 9 percent to 615 million barrels. 

The total of 1,197 million barrels of refined products imported by 
free world countries in 1960 is believed to be understated. Actual 
imports are considered to have been about 1,433 million barrels. 
This estimate is based on total exports and reexports within the free 
world of 1,342 million barrels and estimated deliveries of 91 million 
barrels for the Soviet bloc. Understated imports are due in part to 
the failure of many countiies to report in their ti ade statistics entries 
or withdrawals from bond and military receipts. 

Western European imports of products in 1960 were 53 million 
barrels or 14 percent greater than in 1959; the increase was mostly 
residual fuel oil. In the South Asia-Far East-Oceania area, imports 
were up 15 million barrels, or 9 percent; most of this went to Japan. 
Imports by free world countries from the Soviet bloc in 1960 are 
estimated at 91 million barrels or 21 million barrels greater than in 
1959. In the Western Hemisphere, South American imports de- 
clined 10 percent or 8 million barrels, mainly in the Netherlands 
Antilles and Argentina. 
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On the export side, product movements in South America were up 
72 million barrels in 1960, or 15 percent, principally from Venezuela 
and Trinidad, with a decline in shipments from the Netherlands 
Antilles. In the United States, product shipments declined 14 
million barrels or 17 percent. In Western Europe, exports were up 
50 million barrels or 20 percent above 1959. Middle East shipments 
rose 41 million barrels or 18 percent above 1959. 

Based on reported or calculated apparent domestic demand in 
individual countries, total world demand for refined products in 1960 
was 7,775 million barrels. Of this 86 percent was in the free world 
and 14 percent in the Sino-Soviet bloc. 

The United States with 34 percent of world crude production in 
1960 furnished 46 percent of world demand for refined products. 
During the year the country’s domestic demand increased 103 million 
barrels. Demand rose in South America 12 million barrels, expanding 
in most of the countries. Western European demand 10se 212 million 
barrels; the increase was mostly in West Germany, France, and the 
United Kingdom. In the South Asia-Far East-Oceania area, demand 
increased 88 million barrels; most of the gain was in Japan, where 
demand rose 48 percent, and India, where demand rose 23 percent. 
Among the major products in free world demand in 1960, gasoline 
rose 4 percent to 2,228 million barrels; kerosine and jet fuel, 12 percent 
to 439 million barrels; distillate fuel oil, 9 percent to 1,327 million 
barrels; residual fuel oil, 9 percent to 1,732 million barrels; lubricants 
and grease, 8 percent to 91 million barrels; and other products includ- 
ing petrochemical offtake, 9 percent to 696 million barrels. 

he new supply of refined products in the free world in 1960, 
including refinery fuel and loss, is estimated at 7,100 million barrels 
or 9 percent greater than in 1959. Estimated new supply of refined 

roducts is calculated from the free world output of 6,785 million 
barel plus 91 million barrels of products shipped to the free world 
from the Soviet bloc plus 174 million barrels of natural-gas liquids 
produced in the United States and used directly for chemicals and 
fuels but not included in refinery output plus an estimated 50 million 
barrels of similar natural-gas liquids in other free world countries. 
The gap of 377 million barrels between the estimated new supply of 
7,100 million barrels and the demand of 6,723 million barrels is 
attributed to understated imports (estimated at 236 million barrels in 
1960) and calculation of demand in a number of countries on an 
apparent basis with no account of stock changes. 


TABLE 89.—World production of crude petroleum by countries 1 


(Thousand barrels 2) 
Country 1956 1957 1958 1959 1960 8 
North America: 
RIETS 171, 981 181, 848 165, 496 184, 778 191, 842 
, ³˙¹ààAAA -A 543 895 844 š 108 
ee ß 90, 660 88, 266 93, 533 96, 393 99, 049 
Trinidad RE 28, 929 34, 064 37, 355 40, 919 42, 357 
United States 2,617, 283 | 2,616,901 | 2,449,016 | 2,574, 590 2, 574, 933 
DOA NEE 2, 909,396 | 2,921,474 | 2,745,744 | 2, 896, 872 2, 908, 289 


A | AA ͤ—ͤ—•2᷑—ü—U— äç 0 A A A, D AAA —ö— . PA COE NN 
KEE, A — — — — ERRE 


See footnotes at end of table. 
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TABLE 89.—World production of crude petroleum by countries !—Continued 


(Thousand barrels 2) 
Country 1956 1957 1958 1959 1960 3 
South America: 
AYpOnUDI0O8. ß 31, 013 33, 952 35, 829 44, 710 64, 232 
ieee . 3, 196 3, 575 3, 435 3, 170 3, 574 
1111! ³ ⁰⁵ꝛ A E E 4, 059 10, 106 18, 919 23, 590 29, 613 
((( ⁵ ⁰⁰⁰ A 8 3, 542 4, 337 5, 568 6,4 7, 231 
Colombia: A 44, 968 46, 782 46, 901 53, 576 55, 666 
Zen, eb ereEs MEE 8, 420 3. 191 3, 108 2, 159 2, 730 
ee 18, 383 19, 222 18, 732 17, 733 19, 255 
Venezuela_...... . 899, 212 1, 014, 457 50,796 | 1, 011, 452 1, 041, 708 
a WEE 1, 007, 793 | 1,135,622 | 1,083,288 1, 163, 418 1, 224, 009 
Euro 
AA A l z. 1, 868 3, 268 2, 690 3, 504 3 
A ͤ 23, 622 21, 955 19, 548 16, 946 16, 874 
Buß! 8 1, 691 2, 095 1, 632 1, 402 1, 460 
Czechoslovakia 732 9 730 
Fran ee ³ðV³ĩ 8 9, 100 10, 157 9, 983 11, 594 14, 229 
Germany, West 25, 408 28, 698 32. 119 36, 981 40, 076 
e ß 9, 172 5, 150 6, 325 7, 665 8. 760 
/ ³⁰³ 858 4, 209 8, 593 10, 531 11, 551 13, 545 
Netherlands 7, 652 10, 623 11. 306 12, 367 13, 378 
Poland.inlcosshocassccoRdameenipes s de 1, 363 1, 341 1, 298 1,277 1, 460 
Rum 8 81, 390 83, 3 84, 4 83, 492 87, 600 
USS NA NE AN 611,740 717, 926 826, 477 945,340 | 1,080, 400 
United Kingdom...................... 489 606 591 621 9 
Vugosla via 2, 076 2, 797 3, 267 4, 188 6, 671 
Total "eos u l EEN 780, 512 897,268 | 1,011,207 | 1,137,731 1, 289, 482 
Asia: 
Brett..“ 11, 015 11, 691 14, 823 16. 473 16, 500 
BU ³ĩ h 8 „837 2, 958 3, 454 3, 967 4, 078 
China eem 4, 700 5, 000 6, 000 15, 330 
ee EE 2, 876 3, 241 3, 258 : 3, 370 
eie, ß ,8 114, 151 118, 711 139, 038 152, 988 
JJ 8 197, 148 ; 801, 361 890, 754 
A A E S 2, 163, 498 266, 125 311, 193 
FC! AAA neqae ee 1 642 
EN Te SE 2, 169 2, 243 2, 563 2, 852 8, 678 
F EE 399, 874 416, 045 509, 654 504, 855 594, 278 
Kuwait-Neutral Zone , 684 23, 259 29, 469 42, 438 49, 829 
EE 2, 118 2, 2, 272 333 2, 636 
JJ; ³ĩV——. 8 45, 300 50, 798 63. 412 61, 431 63, 088 
Sarawak and Brunei................... 41, 821 89, 551 005 
Saudi Arabia 5 360, 923 362, 121 370, 486 399, 821 456, 453 
Taiwan (Formosa) 21 17 15 14 
KU EE 2, 213 2, 159 2, 379 2, 700 2, 624 
CTT 1. 411, 134 1, 464, 730 | 1,734,175 1, 891, 618 2, 1 
Africa: 
APA PPC 253 101 13,315 | 78 10,625 z 67, 408 
/§éêÜ—ͤQ aa 8 52 71 358 361 
8 Republic of (formerly French)... „ 2 lk 365 
Gabon, Republic of. ..................]|.-.........- 1, 207 3, 550 5, 295 8, 628 
Nino Southern zone 734 566 560 712 695 
EE PA EE 1, 970 4, 067 6, 552 
Uulted Arab Republic (Egypt region). 12, 185 16, 157 21, 960 2¹, 303 ; 
dk BEE 13, 224 18, 102 31, 713 42, 363 105, 091 
Oceania: 
Netherlands New Guinea 2, 610 2, 279 1, 850 1, 656 1, 638 
New Zealand 7 6 5 5 55 
Ol cociendo del 2, 617 2, 285 1, 855 1, 661 1, 543 
World total eseu 6, 124,676 | 6,439,481 | 6, 607, 982 | £ 7,133,663 | 7,683, 752 
1 This table incorporates some revisions. 
3 42 gallon haee 
3 Preliminar A 
« Natural nap and gas oil. 
8 
$ U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
Including Sahara. 


Revised figure differing from that shown in table 90. 
Compiled by Pearl J. Thompson, Division of Foreign Activities. 


MINERALS YEARBOOK, 1960 


488 


960 "zz 289 ¿L s 999 "Tec Lee ‘LZ 010 “26 ggg + — 007700007 eee Fi Son SpuspieqjON 
: 608 [7777777777777 986 588 6 801— £86 09% ß R Jopeno GI 
488 T 988 81 9717 DEL 186 Ko 998+ 279 88 |° 7777777777" ))) sunak aid u 
662.917 7.777777 OFT 2s LL9 8 619— 777797 69L ‘Z SCP EEN anqo 
A LL T I Cer EE. Saa Xx e.. Pa M S a k . eus Fhe 
OET ‘98 » 663 080 ‘82 SPI ‘99 929 Z— PEZ ‘Ol 999 ‘OF 069 po — à" i a ea n ma [ze1q 
890 ‘Z p 8 148 IIe e I+ 896 6777777777777 OTE E SLAHOt 
OTS ‘98 » 6 658 81 280 62 Jop et Ice 496 ‘LE OL YR —— go E O suuo Iy 
8011901 u3nog 
028 ‘ZL 809 91 880 98 968 “ES O "777-7 590 19 J P 775777 18701 
823 ‘LT TE9 ‘FT 819 ‘$ TEE “23 % | U U U U UU c00 O d ee nny oong nd 
, 619 ‘Z g Pc EE EE Jo ortqndə# "eureueq 
929 5 LC 9 326 'T i, ,,, -h . oS wayana 9007 [8UBO) 9Sureueq 
198 1 C a LU U BNSBIBOIN 
OUNI 6589... )) EE GE O a GINE soreer 
J )))) æꝗꝙ/ꝗe ß ãñ̃ f ñ ñ ̃ñ ę ß ̃ p aaah sempuog 
592 [| — // CRAS MEUM c CAM Wee DEEN BIeHn 
908 ſD2ſDh ., tr ee oar ee ee , tu DE ee oe „ Well Ma Al 
e dc ))!!! vd ęñ mp ̃ , p JOPBATES TH 
8209 8 77 2093 ))) NUMEN MULA E onqnde UB uo gy 
g9 rr 86€ F o 590 “92 ). SUE SZ ͤ ege BOU) 
1901 ió DOT a ee. .. O d.. BOY BISOH 
¿U89Q]189 PUB seopeury 1817030 
— —ÁMMÀ = *—s———r—— Pz  ___ ss [>= EA ASK E 
290 (CSG 598 66 ¥82 ‘OFE OFZ StF € 496 ‘S+ 000 “9€ £68 295 c e IO 
179 ‘IS 921 Kä? ‘Sy 640 “98 GES, “167 586 00 ' € ¿$L ‘9+ 929 ‘Z Tee ‘Zoe 06¢ 529 8 (exse[y '[out) Soigig pəltun 
: GES .96 She “er S99 y SEO 501 910 1— SIT. €. 868 98 | 7. E ORIN 
629 9 ££9 96 » 299 ‘I 088 “Se FER 698 9£c-- 39€ EE 686 STI SLL 781 [77 uM Kd c c OMM MM 8pBUB) 
:eopneury q3J0N 
dino S 
Álougel ^ Set pus 
(pode e (sioxsumq 10 L / "Deman 
Suh 118 | *901) pusu $}J0dx00J sjilodmy Y 40020 s210dx091 Suod OT uoljonpoid 
siyung p dose mod | pus s11odx% ndup Se pus sylodxx 
A19UgoJ 9018 
1 1820.L Aluno 
S)9NPp0IJ pouyey | ume oe epnig 
6961 
(s[o11eq Jo spuesnoq,,) 


09-6961 'si9npold pəugUe9: pus urne[orjed epnis jo pusmep pus Ajddns p[10/A4—'06 TISgV L 


489 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


'e[q93 JO puo 38 893003007 998 


£08 821 200 “€Z 506 69 200 P62 9/2 ‘$+ £98 988 “T STE ‘66 9£9 ‘P89 “T xx EDS PAR ee aT OL 
¿AT ...... 969 ‘g 08. 11 qm 7777] 088 “T 9 .. RIA BHAS anden qery payan 
( 910 ‘ZI 8es 3 cor ß 002 ‘Z J; sns 5 s AJM 
£62 ‘ITs 046 ‘Fo » 869 ‘E> ecl 019 'e9 £9e ‘T+ IN Tc8 ‘668 FCC ”-8[q8Iy rpneg 
000 rarer te 56177 Tee LEG TO E Jp CA rere ee 18380) 
000 To 089 'e A - rn 086 ‘OT « 866— QUO zer. . s ene 5 25 joco oce onec CU ED eO 9U07 IH nοN. 
862 I SECH c BIE e , DEE Coro ee EE uousqgəT 
199 '8T 909 HZ 9 802 2 261 910 ‘Z9 912 590 ‘zep TTT 2 A AO nA 
r OcP I Wee Sasapaq Sica RA EE Crime A et ry EELER -7777-U*pJof 
CLE a oeo — deeem 060 ‘ITs UR, . ee eren pac 999 '8 + 96% ONO AA ~ [OBIS] 
Odd c]. — eese 09 ç 059 ‘ZT 66% ‘9+ POP cac rere te POI TIC" EE Dem 
88€ d SLL 68 » Qo dE Mena i scie 519 ‘SET PLS ‘E— 098 ‘ZIZ asa eae E OOS PIE. ke ee WR RUE: uel] 
TIG y ZHZ 6 9 TSE ‘09 655 +FI 69 11 ana 699 ‘Z9 CPO GEN eech UJ8JU eg 
89€ ‘GZ CCL ‘SZ 9 0€9 ‘ST 6€9 ‘OT eL. ‘OE g+ ON r Poe ee oe eae KENE uəpy 

28A 9[DDEN 

199 'eoc “I 981 ‘FEZ 909 889 LIZ ‘TET I 299 “¿+ SIS ‘OT 671 ‘0F0 “I / amt 183O,L 
I 60T ‘6 Sit 916 149 “8 99— ÓN 879 ‘F 881 ‘F e... s ee sesong 
816 “62 £00 ‘LZE » 865 ‘ZS 289 ‘ZOT 288 ‘Esz , 168 ‘E82 f. 88 uropaury PAUN 
869 ‘ZZ I 669 se .... ̃ DEE a eal ca VF PUB[19ZILA8 
096 ‘Z ¢ 862 “SL y v6L 690 ‘Z9 96921 OFS] EE 995 ‘LT ——— 9 9.———— a S: 
299 L FIC ZË y OO OFF “I 992 02 989+ ĩ ᷣ 5 PIG (e )).. 8 uyedg 
8£4 112.87 581 ‘Z 9195 826 ‘6 NO ARAN ß d. IC sasa UL qpemaod 
861.7 ¿a A O ÓN CEP “ez £69 CE o [vvv geh. )))! 8 ÁSAJON 
26€ ‘L 822 ‘89 y 598 ‘99 000 ‘9¢ 550 ‘SIT £62 ‘T+ F L96 ‘T6 29 et sss .. . spusuəq)oN 
208 II 989 LI 965 ‘BF 959 “g 626 161 222 'I— (ch: 890 ISI ISS‘ [77777 5 TATEM 
062 '8 » 8c. 060 ‘9 99T '9 9004- Ven 722 “9 6717... — . Ü 
81g. „((( J weert et !!!!! EE .. 7777777 Dus[ol 
; 66% I[ — qu 276 * 800 ‘OT A Aq) 620 ‘OT 7 8 . 7 90901E) 
0€8 “31 601 '96T » 679 ‘ZI 297 89 789 091 SUD a £69 “ZI 186/989 Ve “777773580 “AUBULIOf) 
159 II OIT'I8T» 98€ 85 008 ‘FT TF0 9 gp Vo L¥9 ‘123 pem . — GVV ously 
688 % %%ũ¶ü᷑UÜ—DO VI 900 ‘9 588 “¿ 88d- EN b ĩ tege oni 5 5 pusupa 
188 1 103 ‘FE OTI 680 ‘FE ccc cke, dps i111 ey EE Sigma 
67€ *1 162 “Lp y 989 81 921 ot 18€ ‘6F ICA VES LSE 65 ee NNI g moquiexn i pus umi 
716 21 pee I 908 “9 189 “€T SeI+ 26 ‘9 667 “€ 976 ‘OT VVV MEI Un 

sodomy 10380 AA 

GR 619 587 ere ‘26 896 ‘ZE8 889 “q+ 989 99 698 989 Ads 17 O "Teo, 
IZ8 ‘LT 709 ‘SF » 209 00? 049 + 166 ‘86Z 185 '9— C68 GIE 295 110  |^7777777 SSC Kee vlomz ou 
296 9.0 II [pv COL L 598 8 = (poses DOS. aca HS aa "=" A e E Led) 
€ç 'er 889 91 o » 816 59 098 ‘T SIT ‘69 591— ecc “€ 862 0 616 ‘OF pet eee te "7" Up UnL 


O5 Ep “ST 261% 999 5 599 91 SIE 0II8 gv 777*7| BOL 21 nM DUE OS E SSES nd 


MINERALS YEARBOOK, 1960 


490 


088.7 I6 ep 190% 287 “ET 92018 « 989.74. 290.99 242.8 JJ 
280 7 IST A y 161 '2 JJ. V es ee ee UK uo La) 
00% s HUE O 0 quM Wl £29 ¿8 / ꝓ age , 2 ee d sumg 
990 T 887 L Last 778 94g 911 [777770777 969.75 7,77 220.— jM oau10g gen Urt 
780 2 LLY '8L v ¿gg “¿ 766 ‘IT ELL “94 ggpe. AE Sp pe ES CRA 555 BBN 
7BJUBIOO PUB 3503 IBY “Bis Y ujnog 
€ M = ———— —— n 

828 (EI Kier SOL 9 996 “69 LgL'g- OK 281 ‘bb W “TOL 
208 $ 901 “Te Mrt 085 “2 OOT ‘SZ « 994 EBF ‘Z 988 ‘TI 808 1898 3d437 'onqndey qery parun 
860 8 608 ‘£2 189 “I 718.61 919 “6 V 8 96 EEN a eee 8914) dog Jo uo[u;) 
10,1 Sor JC!!! cepe p Ee 8pues N 
¡A 1090.59 — [000007 ! EE stop. 
et 206 Ley ye” REA QVE ICA S ieee ee REEHSREE 
oe, estie — poe 981.8 Bex l.c c i ccc Vc uspng 
19 T ¿BT | 190% e NEE uo BAIS 
pO y ON LEE ee ee nba Ec Kee Kissa q spa ss een qua wak PUBlESBAN pue StSapOou y 
rs OMe Q EE 9 OS o l "s s R 290 7 —.———— BN 
£09 Cel 9g» | [v7 159 P LZ" CLI EE 289 1 K 002040 W 
DW o EE Pi! AA ara rs in Si 88 ,d un: 
) (Ra !!!!!! AORTA EE Ee DORIA ERA BONY T 
500 "EE | ¿82¿'Q vel 916 “g EE EE, GE ß ĩ HN hee 
, ER ves Vi 8 NE ERECTO sashapasakassu (RNG ERE a SIA ce! xxm wasa waya Sou 
126 2 100 TT 160 te EE Tee EA T ee 99HJY 189A YOU 

ero 7/7777 eroe — [770000007 961 Ur, —— eee UOC 8 8911] Y 
[eil038nDg qua Uy Á[J9uJo, $y2899 
199% IZ 969 7 REENEN, CA EE ͥ ccc E Idol 
IU 9 955 6 088 '91 961 'T 089 “EZ , J7777;;¹bt 8 spurs] ÁJRUED 
et 6g IA E et ñꝗq , EE ee Te 0300 ueg 
: 2.17 [| 686 £8} L+ EE 631 19€. 6!!! ajoBUy 

UA i €O $I — [v 8 0 VT 02, “g+ 99759 007 SOS*OT qu 818788 qouolg pus nne 
¿nd3no 
Alou yor SSO. pue 
(pode ç (S un g [BIOL *puuurop 
$8) sep ug | loup pusu 8110dx0oo1 spodu 40070 8210dx001 s310duIT uoponpo1q 


| gleqyung |-əponsemoq | pus sziodzg ndut ‘edusyo | pue euodrag 

Lupe. 40019 

t 1830.L Anunop 
— — EA ——— š 


sjonpolg POUYOH urno[orjoq SPNIY 


penumuo)—09-696T ‘syonpoad peuge pus urne[orjed epnuio jo pusmep pue A[ddns py10A—'06 TIGVL 


491 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


*o[q%91 JO puo 1% $990U300] 998 

KOR DES "297 l He IN 1 de Gët GOS ‘BSE 7 926 PLE 7 e] VS 00000000 nnnm PIIOM N 

859 '0c6 Ove 69 LE [98 610 *T sve 1— 869 ‘Lb 88€ '4 Els 880 1 [077777000777 s 90[q 39jA0g-ou]g [930., 

66 “Ebc 9 98T'£61'1 Ogy 'S9T'I 028 d 620 ‘98+ p98 ‘OLE * 88s 29. Soy ‘bL0 '9 Mes pii B UH'S'8 

‘odong UsdjSBY Zujpnioxe 1830,L 

983 “TPP 888 98 901 ‘191 784 ‘OSE $88 ‘2+ tZ6 68 £€1 87 SOE 61! TT % 
ER 1? ON ))))!!! be Ee (BIPOQUTED "oup ꝗznog 'ureujelA 
20) 010 °8 383 ^ MED A a pp puvireu 
bev lI 8y ch EK ‘9 ik E SEC A BEL ee V ͤ ee UBA BL 
581 272141 [( S0£ "0T SA a — ß sss səulddirju d 
; 2.8 NAT) SLT P26 2 C86 "6 LL PRIOR —T lf ß ̃̃ UBISIAL A 
299 T 795 UI. DN !!!!! ũ EE ee re ee TE pussz MON 
. 611 dcin nido ⁊ m.. . ðñ eee 7 BIUOpyye,) MON 
! [[[ ee 7 U 999. 11 [000007 VF wund MIN spue[Jeu3eN 
£86 ‘ZI LOI VG PLY ‘LI mm E 673-+ 016*1 77... ̃ ͤ 5 27 5 euodeSujg pus BABY 
. £59 % „„. EUREN unos *saJoH 
Dé 9t 8+9 COT 1897 190 ‘Ez 891.51 gät — [v7 080 *6£T 28 7 2 —— ———.— uvder 
DS "9 209 le 806 ‘IF 806 1 610 88 5109 199 19 s£y "It: Wer einne, vjsouopuy 


880 ‘ZZ 
003 “I 
SPP 'I 
© 
© 
O9 gg 
e 80851 
N 
Q 
Ó 
Hi 
: 
2 
UN 
pr] 
- wee 
: 04G '9 ç 
(paylodoJ 
su) s38p [18 
siexung 


£9» | ]|-7-7-7-7------- TIS... EE EE eurer cope eae es Tsay ate ree e des Em Aen3818q 
SOL ‘T9 9 ç06 ‘FEZ 09€ At £96 6. 89£— £84 ‘T €Z0 “19% A 22 sep[mu V Sputl19719N 
cap ^ ——— ev ---| 8% vH °P b 625 ‘T //) EEN EE 
EST “07 » 960 “y 080 ‘T 599 “9S 958 — 1997128 — 7777775 999 9g — — — vd uoloꝰ 
ct» JE LEP 'G e $98 01 )) eegenen 589 L Ft ß ASA orqo 
8191 IJ 77 „„ Gd dE Kee GC gutmo uspnHugq 
299 00% 777700007 180 08 esp 99 820 '1— L63 °F 6&1 ‘OF L19965 [JE [zU1g 
615 y? GGI 195 5 985 880 | | |777777777 LA £ E ˙ Allo 
200 68 v II 988 “El 202.98 Met P RA 586 *. b ⁊ "" on “---gupuoedly 
copou y ynog 
— IM | =— 
190 'g¿ 6L} “ST 998 ‘8L YLI ‘ZS e [60 65 c pe were age tee "T8J0L 
03€ “Iç 987 “El c99 “g OFT “62 Solty. rere 77 .).). ee DOIT OJN d 
PLG ÓN JJ)!!! ae REO DE, la Jo oH dN *eureueq 
ISO '9 566 “T A Dicc i ach EE /// ß a mu guoz [euro *eureueqd 
8S [Uu BIELE CS a GG A MC A CMM XEM Mati EE 9en8J60[N 
COP S — |” 7 7000000 e ĩ DA CANA. aia UEM Wane ß. NC MENO ORO Vt TRO CMM QA DC CORE So[eure f 
9601! 7977 .. dd dd ᷣ ̃ ̃ ̃ . ̃ ::. d s ie S8. III PUOH 
A. eegener „ ARE Spin el? ge ,, ß Sd d ̃ . et te NC er, HIH 
1763 ÓN Ci EE EE EE a qas --e[euro3un p) 
ÓN 889 1ü MS MN BEE HRK MM AN DR WEE JOPBATES IA 
„„ a ,., ee tee aM aos ⅛ 05PDmꝛ ˙ PRE orqndoy ux Ui 
589 76 |  |777777770777 859 52 FEO ‘EZ ç F = AA 599 ‘CS ç , AER ee ney n -8qno 
56! IN ß ß e .. a se CCC BOTY 8350) 
:uvoq QUE PUB eopeury Ing 
860 “296 “€ OFS “62 16% ‘Lee pol “LOS “e 55 1 — 62F Op 981 265 FEB 998 TTD hhſ i -T80L 
89 PS e» 862 “02 $60 765 278 “BIT “E LIT '6— 160 8 929 11 286 ‘PLS ‘Z (HH pue exse[y Du) £04835 Dim 
982 SOT ¿PY '9 968 L 822 “LOT 096 '1— E BPU 60- . ̃ͤ . ee PTS O9IXO]A 
y19 908 » 563% 86% ‘SE 699 ‘08% 406 '6— 98 ‘Ch 099 ‘SZI CPS G 77 Eeer `" “BpBeUuBy 
:GOLIUIV UYIJON 
sso[ pue 
e (s1i9xunq ‘pusmep 
ui) puvui s11odx991 sjiodmy] Jəq10 s310dx391 SLiOO UIT uorjonpolq 
p HSO | pus s3Jodx^q ‘esueyo pus s11odxsrr 


19038 


492 


sjonpolq peugeq urmno[oljoq 9DT11O 


s 0961 


Iuno 


penuju0p—o9-6¢6I szꝛ0npoad pəugə: pus urneporjed epnio Jo pusur9p pus Ajddns ppy104 —'06 TIAVL 


493 


PETROLEUM AND PETROLEUM PRODUCTS 


CRUDE 


°Ə[Q%1 JO pus 3v 893003007 998 


TIF ‘602 912 ‘LZ 968 ‘9E 679 2 219 ‘9 P88 989 “I 995 ‘IIT z . rons "`" gor, 
8199 55 26% “T 180 “q Süd PEA Og vds O RE HAS NH VI 
820 ‘ZT ee C69 ‘6 965 ‘Zs (bb ĩ ͤ a , dd d KSM, 
032 ‘ST 006 ‘FZ 9? £69 29 98 818 28 CIC 'TH- 3 a w s EECHER wau Sas sss di pneg 
29€ » ED ee 912 t 855 ＋ We | 880 en | UU WEE Wiel 
006 “ç £82 “y OOT 9 y ££: 098 “IT s 798 'T— Tr S Ir DECH - . ree 900% [81)N9N 
898 ‘T 8879 5 198 Sak ) f ZZP 9 :!:!!! RI A O O uousqəT 
612 ‘Z 959 ZE 9 80€ “£ 01 856 59 980 “+ 60 C , . amas Gan 
ewit — o 9699 LZ l ç eeta. ducto CS SEN, PAS i u ss AA __uspio0í 
09€ ç 08€ ‘IZ 161 977 ‘OT $ (( s ee ees q6¿ ‘6s DO EE — 192181 
IIe g! Wa aa Els 861 “ST e 086+ 9012888 — | 7777 DEN BOR. EE bel] 
912 9 y 096 ‘SF » IO S | 77 680 FI « 61€ ‘t+ 986 976 VV A  —j|—-7 7 MM usl 
OIF 7 86€ ‘OT 9 SEZ ‘99 909 TET 92 en | ÓN 669 ‘69 i -umiqsq 
9EP ‘92 Vu ‘9S 9 996 91 988 “I 550 ‘TE S CEE E e a E ep ---uepyv 
188 o ppIM 
—" —— Poca — erase 
006 ‘STP “I 199 ‘E08 68i “TPP 819 '9c£ “T SLL ‘T+ 556 ‘6 150 ‘602 1 CS wawa . EES “1870.1, 
805 01 969 ¢ 029 ‘I ¢ £09 ‘6 881 ‘I+ BEE 046 '£ 1 erer -7-"eJAs[so2n A 
611 ‘8% SES FE 295 89 126 II 13 lee It | ANE PLL Oe 619 DOE -77-7--"UIlop3u[3 Dat 
LOF ‘8 c£ Gë WU || 7 ae ok PS er Ee PO os ey Fp eee Miu E 777"pu*[ezjt4g 
966 “Ç, 236 96 296 0619 ‘24 UTZ ‘0Z 58017 e Kapuk ans T-7777-7777*-U0p9A S 
£O 7 1 146 '£€ » 9151 895 5 90. 02 FFC „„. ren itd b ed na --upedg 
866 U $69 “T 198 “I eee y ele ! [70077 — "| 698— 5996 ) ERA REA n ee ----183n3104 
A [77000077 0f6 ‘SZ 188 ¢ 89 — ON kasus pgi joo EE „ AE ABMION 
004 ‘6 189 ‘TOT 981 ‘98 FIZ “LE £99 651 219.2— 09 899 ‘OZI 82€ “El FVV * -"spuuli9u19 N 
O18 21 399 ‘FOL » +83 09 199 “T E19 “987 611 ‘I+ 629 “€ 2,28 913 97981 7 U UU 5 * 1891 
Ser “El 608 882 € 668 ‘OT 866— * 129 1]W!ʃ¾] TI V Seon pn puule al 
262% 55 ⁴ e e. — Sasa ucc. EAN ss ec LEAR ae FCW VV -""puv[eo[ 
VOLE [c 199 “y $08 “I 79 — 5 eg! ió EG eerste SE T77777*7--"00001p]) 
626 “91 190 ‘622 v 8£6 '06 PHO ZZ 019 '$06 sever opc ZOL ‘69T 940 00 [Jo 5 7-777350 M Tuxurlet) 
GOL ‘Ti GAR 618 89 £99 91 828 5 281— 9 91 · C ,, dd SOUS 
895.61 € SIL TI 092 a 159 V I00 8^ — FVV VV pusquta 
TOL ‘T 882 89 231 699 ‘82 961 y 891— 8 pnr MEM au Vix ORI 8 — Tg emu 
618 “P Sez 09 + 289 61 LOS +3 LIS * r OS UI 777777" 31M0qUISXNT pus wnppg 
068 ‘0Z » $60 ‘T 929 ‘8 II 51 8L1+ 806 9 898 8 (ccc TEENS ---eujsny 
:odoJnop[ U10}SOM 
— Se u ———aaa a sr 
280 20 £80 299 999 ‘84 890 516 287 1I— EGF "LL, CLO ‘BLE 998 998 l [777777 o “THIOL 
SOT ‘ZT £66 99 » ZBL “197 259 GOT ‘OSE 081 ZI— 706 08. EE SESCH 802 L701 iii FVV -""e[onzouo A 
928 “1 UZTE [qo C8L'T 685 '6 €zIJIIAUIV [qv „ß edel 
£28 “El gills 061 '£9 S99 'I 172 28 96€ 7— 140 °g 81% ‘Ub mg II E ` DD 


GIG 692 “ZI 990 ‘g 920 “y 9 91 St . — 19838 61 — — — — oes niod 


MINERALS YEARBOOK, 1960 


494 


00» “€ € SCH “69 £86 I: LIO‘LT « 062 ‘FF « OFZ J 091 ‘EF + A spur 


£02 '€ 699 5 9 29 5 „ d ci il MEN a MEE, du breet uo do 
. 810,7 IZ 90 028 '€ 681+ pt aida EE 61 ad adn vung 
000 Ts 981 I 688 ‘FT + 186 gI I | | "7v 888 @%[ Loo" JJ oəuijioq USNE 
85 '6 ZEY 08 » SIS I O19 11 UES ‘98 68117 ae eee E EK tege Lët KK 
{BJUBDO pus ‘ISBA IBA sv UNO 

I£0 071 £88 `IZ 322 68 6£ ‘ZL 856 8 I£9 '64 TTE 160 — EE --- MOL 
SLT , 786 2 CR 368 '4 GES 18 168 ‘S+ 551 5 38€ “ST 896 "EZ dA qandy 91q81y PNJUN 
ISÄ E Sb `96 682 E 660 61 603 '6 209 ＋ N 91Z '6 A NR o uoun 
466 602 105 [ ` FFC (ecb A FEC; ñ/ß d en "uwpuez[() 
Gd DACH WE, “77 pg RTT EE EE EE EE BISJUNT, 
LEO ? 868 )! ere hee george pee eee tn a, ee oP ee AS ĩ hart at vyj UBAUY L, 
08S | "77777 a d e DDr!!! j ͤ ß uvpny ou L, 
189 1: BUSS Trac I r EE EE duo 841018 
SI ` Are: eT ri ies ri tidad AT OO ee Dees c N PUE BISIPOYY Jo uorelopor 
£IN g. è qom O E a oce 4- re Q- . . ee ee 899 9 VVV ( U402INI 
089 e gy .— | 777777007 089 *p £€9 ‘T (db i 266 %%% c ĩ 039040 [Af 
Q6 |. | "7777 | 098 ML DEM EE Ween MGE eee MEUM ñ̃ Mirco ! opandes 4sua3u[e]A 
OF + 98e De, ))!)G)!!....õõõũ TTT RARA ME ENDE : 8 voy 
206 ç 191˙9 966 « 9919.17 JJV a aba ed eter ote eter A eee Te VVV BAW 
799 '£ CARLA UE c NE gegen Kerger adsum mp eher BusyyH 
0362 t 16077 ROA A aia EE ⁊ v oV 189M du uf ALƏm40J 8787S 

egl'd | 777 UU VE Se |. |7777777777 ShI+ gg — qo [66 “9 š x ov 
Ildnozenbꝗ uouəiq uj AjlemM 10; 893838 
988 | "777777 COG@ MEE urbc xD dub cC ee M dpi dd A es eer M M dM "loug 
est “Q 089 “£T 977 91 9101 006 85 g£t- || [jvvvevÍve-- (( e ASEe erie spuv[s] ALVUBD 
816 E Cot] "71 9 | 7777 3b geet EE, ASAS o3u0;) ay} JO orando 
292 T 90€ 192 ole 'T ee+ | 77777 898 LLY 22 —— 1 (02-1 Y 

IZ. SIS OT — | "7777 819 01 t70777777777| 026 ‘E+ deb |— | "0077 800 9997 BIBYBS qoual, pue uus 
: JV 
elan 


AJY SSO] pug 
(persoc'os e (ion unq s ICL puuulop 
$e) Savy [es | foul) Dem $110dxoo1 $310d01] J9uj0 $1100 x00! SON uononpoid 


ndug ‘eduByo pus ELO 
A1IUYOL 32039 
1 1830.1, £nunoy 


Slo ung -p 9pseuroq | pus s11odx%q 


sjonpolg pauyery mneloned epnig 


s 0961 


pəuunuoo—09-6961 '$12npoid peugei pus urne[o1jed epnio jo pusmep pus Ajddns pito A 06 318 VL 


495 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


'849018 OI souv 10] o OU OIA 
"“AIVUJUIFOIT e ‘syiodxe engt ‘sj10dury snyd ‘yndqno 39npold peugaJ Jo syusuoduioo eq? WO PIALIDP 


*3jusSoy]uaIsu] , sI pusuiep 3jj3seuiop JuaIvddy  "(sioxundq pus 'sso| pus [onj A1eugeJ *pueurep Det 
'"sdujpeo| Jayunq ` 3ujpn[oup) pusuirep ojjseurop 3ueredde yussaudal ejep *poegroeds 3S[M.94J0 ssə[un e 
put ‘ssop pue [3t Aug Aq peouonpu[ sanay sj pueurop o°psətuop JUIIBA y ç ‘suyd 
up Ə[q%1I8AU I5998] uo pəsuq IJVUILISH « euj[osea [VIN}VU urorj səsn [Sopureqo PUB [ong 10} KL pros sesea urnə[o1əd pəUənbir 
u, oullosu3 [uri eu tuoi] sos [eojurauo PUB Sopn][oxe :SSO[ pus [onj A19ugal snid 3nd1no 3onpoud peuhe sepnpour 3nd3no 1820 g 
Ten] 10] A[190J]p pros sase3 urnojo13ad poyonby *e[quireA v aam "sopn[our ose :s10x4unq "pepue[q spinb]] se3 [8980 pus op 
PUB 'sozuguo 19038 *$50| PUB Ion AJaUgos Jujpnij2uj ‘poqodas SB pusurop o[jseulo( » boddo "eo paysjugun 10130 Jo suni SNIA es 09 suni epnao sepn[oug 3ndug [930] 1 
— — — ÁO UU ra 
FL ‘PLL L 998 “¿€p *1 SO '46T 'I £46 '160 ‘L GLE Y+ 908 799 ‘Z 89F 999 * LVL ERO Eee ae ae po [BIOL 
£c9 “TSU I 02S 08 by 660 'CFT '1 196 ‘FI-+ 065 ‘09 00€ 2 Ore ‘OI Si awa s 90[q OUTS-I91A08 [930], 
160 C72 9 Cts Ie “I POE 261 I PLI ‘SSL '9 649 'g— 916 “09 Z 891 ‘SHY Z 205 €p 9 [| 807190 pustu pus *31'8'8'n 
ʻsdomg urassa  Sujpn[oxe [630], 
899 SCH £8F ‘I6 986 921 GK £96 “€+ 428 ‘ZOT 83€ “S€ e reese Dor === 1830.L, 
3⁄2 £19 ...... A. t O E (BIpoquIBD puh qnog *ureujorA 
817 067 8 o ONE 067 “8 ))). TT J) EE purju L 
372 J 501 681 289 2 11 676 2 f;; „ Uu. aG. L. 
LOT 010 — | "7 670 ‘OL 160 01 > — que ! eene E seujdditiud 
dog 'El çZ s 995 "IT v Leck? SP. . 989 7 17:7!!! O O O Dëistag/ 
299 1. Ove ‘ST SPA DC „„ OH `" PUBIVIZ MIN 
80b /«— [7777777777 SOF ç )!!!! Moto h 0 s Wo ) 8 sju opos MON 
j () „ (Q)-. ORAR AOS 841 — | 77777 REN LV? umd MIA SpUS[J9Q39N 
OLT ‘ET + 016 SZ £98 BTI ¢ ELL bbe [77777770707 ese+ 460 Ta JA A . e104830/8 pus BABB 
6967 696% MODE EE . ree eee JJ... 8 derung ynog vaio 
TLL 9 09€ THS 918 “€ EGE 88 288 20 0 — ÓN “| 8FL 861 %%% F ED DE ""usdef 


plz ‘SE » 599 89 « SCH '£ t 992 'Y8 « 90€ + 859 08 999 6 r 7esesepamssssussssasss -““s[səuopuI 


496 MINERALS YEARBOOK, 1960. 


NATIVE ASPHALT 


Bituminous Limestone and Sandstone.—Production of bituminous 
limestone declined 273.6 thousand short tons in 1960 to 1,235.7 tons, 
and the average value per ton declined 8 cents from a year ago ($2.44 
in 1960 compared with $2.52 in 1959). Bituminous limestone was 
produced in Alabama, Oklahoma, and Texas. 

Bituminous sandstone was produced only in Missouri, and total 
production for 1960 was 7.2 thousand short tons; value averaged 
$8.45 per ton. 

Gilsonite.—All gilsonite production was in Utah and the major 
part of this production was transported by pipeline to a refinery in 
Colorado where it was converted into petroleum products. Produc- 
tion in 1960 totaled 383 thousand tons. 


TABLE 91.—Production and value of bituminous limestone, bituminous sandstone. 
and gilsonite, in the United States 


Bituminous limestone | Bituminous sandstone Gilsonite 
Year 

Production Value Production Value Production] Value 

(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 
J))! Susa 1, 184, 676 $3, 522 (1) (1) 66, 186 $1, 774 
I 886 1, 378, 434 4. 159 (!) 1 65, 521 1, 895 
/ EE 1, 428, 562 3, 560 142, 136 $1, 127 60, 740 1, 780 
Kr EE 1, 327, 224 3, 408 113, 320 60, 505 2, 184 
A EE 1,191, 793 2, 782 146, 029 75, 943 2, 724 
171 eumd mem 1, 330, 311 3, 274 96, 896 837 ; 3, 117 
IJ „358. 669 3. 223 99. 864 891 89, 003 ; 
lr LGE EE laus 1, 134, 781 2, 996 33, 726 225 207, 704 4, 259 
/. 1, 305, 555 3, 218 20, 938 12⁵ 317, 280 4, 864 
¡A A 1, 509, 277 3. 810 9, 488 58 379, 362 , 38 
19000 EE 1, 235, 658 3, 009 7, 216 61 10, 020 


1 Included with bituminous limestone. 


Helium 
By Harold W. Lipper! 
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SUMMARY 


EW RECORDS were established for helium production and 
shipment in 1960. Production of this irreplaceable element was 
642 million cubic feet; 475 million cubic feet were shipped. The 
increase in helium demand, about 27 percent, continued to follow the 
pattern set during the past ten years. However, production was in 
excess of demand and permitted the addition of 165 million cubic feet 
to the volume stored underground for future use. The total volume 
of helium in underground storage at the end of 1960 was 273 million 
cubic feet. 

Modification and modernization of the Exell, Tex., plant increased 
its capacity about 35 percent, which permitted recovery of helium 
from almost all of the helium-bearing natural gas produced by the 
gas supplier in meeting his fuel market commitments. 

Legislation amending the Helium Act of 1925 (48 Stat. 1110; 50 
U.S.C. 161, 163-166) was approved September 13, 1960, to become 
effective March 1, 1961. The new legislation makes possible a long- 
range program to save for future use over a 25-year period about 
52 billion cubic feet of helium that would ordinarily be wasted when 
helium-bearing natural gas is used for fuel. 

Additional unpublished results of research relating to extraction of 
helium from natural gas were made available to those with potential 
interest in participating in the helium conservation program. 


PRODUCTION 


Helium production in 1960 was 642,033,000 cubic feet, an increase 
of 34 percent over the previous record set in 1959. The Bureau of 
Mines helium plants at Amarillo and Exell, Tex., Keyes, Okla., Otis, 
Kans., and Shiprock (Navajo), N. Mex., were operated throughout 
the year. At Exell, the original portion of the plant, which was con- 


1 Technical assistant, Office of Assistant Director, Helium. 
617302—61———33 497 
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structed in 1942-43, was shut down about four months for modifica- 
tion and modernization. Changes consisted primarily of replacing 
obsolete low-temperature natural gas processing equipment with im- 
proved equipment, designed by the technical staff of the Bureau of 
Mines IIelium Activity, and modification of natural gas compressors 
(including replacement of piping) to accommodate different oper- 
ating pressures. The changes resulted in more efficient use of existing 
compressors, and reduced overall power requirements for helium re- 
covery. These changes increased the plant capacity about 35 percent. 
The increase in daily helium-bearing natural gas processing capacity 
from 100 to 135 million cubic feet will permit the recovery of helium 
from almost all the gas produced by the gas supplier. The cost of 
modifying the plant was $1,327,000. 

About 80 percent of the total production was from the two largest 
plants, Exell and Keyes. Helium production from the Navajo and 
Otis plants was about one-half capacity because of limited helium- 
bearing natural gas supplies. Operations at the Amarillo, Tex., plant 
were at almost full capacity to meet the demand for helium in small 
cylinders and semitrailers. 

Total production exceeded demand for the second successive year. 
The excess, about 165 million cubic feet, was stored underground in 
the Government-owned Cliffside field, and brings the total volume in 
underground storage to 273 million cubic feet. The stored helium 
would require processing and purification before shipment, but it is 
a supply that has not been previously available. 


TABLE 1.—Helium production in the United States, 1921-60 
(Thousand cubie feet) 


Year Production Production 

F 243. 880 
5⁵rrrrf,,%‚;«;«%ê ͤĩ: !! ĩ A 8 291. 457 
I/. AAA L; ¿s .sSssss ss 334, 175 
1950-54_____._........... AA A 476, 892 
A E TOO 642, 033 
3, 694, 709 

1 Annual average. 


SHIPMENTS 


Helium shipments were 475,179,000 cubic feet, about 27 percent 
more than the peak set in 1959. Shipments to Federal agencies were 
860,063,000 cubic feet, and those to non-Federal consumers were 
115,116,000 cubic feet. 

The five plants handled shipment of 1,597 tank cars, 417 semi- 
trailers, and 199,836 standard cylinders. 

Delivery of 25 new tank cars increased the total in the tank-car pool 
to 188. Ownership of cars in the pool is divided between the Bureau 
of Mines (163 cars) and the Atomic Energy Commission (25 cars). 
Cars regardless of ownership, are used interchangeably for shipping 
helium to provide efficient fleet utilization. 

Tank cars are filled at all plants except Amarillo. The Amarillo 
plant fills only small cylinders and semitrailers and is the headquar- 
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ters for small cylinder operations. None of the other plants are 
Gei in to fill small cylinders. The Exell, Keyes, and Navajo plants 
(Gallup, N. Mex., Rail Terminal) are equipped to accommodate 
container-filling pressures up to 4,000 pounds per square inch. 


CONSUMPTION AND USES 


Federal agencies received about 76 percent of the helium shipments 
in 1960. Most of the remainder was used by defense contractors, The 
increase in helium demand continued the pattern set during the past 
ten years at about 20 percent a year. 

Defense and space agencies and the Atomic Energy Commission 
continued to use an increasing amount of helium in their operations 
and research. Helium is useful in many fields because of its unique 
properties. Some of these are: Inertness, low density, high thermal 
and electrical conductivity, low refractive index, slow ionization, 
rapid diffusion, and the lowest temperature of liquefaction of any 
gas. Its boiling point at atmospheric pressure is only 4.2 degrees 
above absolute zero (—459.72° F.). Temperatures lower than 20 de- 
grees above absolute zero cannot be attained without it. 

In fact, the extreme cold obtainable with liquid and solid helium 
has opened a broadening field of research at temperatures near abso- 
lute zero. Molecular fragments normally having a life of a few 
thousandths of a second in chemical reactions can be trapped by freez- 
ing them in liquid helium to extend their life indefinitely. These 
frozen-free radicals can be studied with ease. It may be possible to 
release their energy in a controlled manner to provide power, and 
their high energy level and low mass may prove advantageous in 
space flight. 

Some metals at the temperature of liquid helium become supercon- 
ductors; they exhibit little or no resistance to the flow of electricity. 
This phenomenon has led to the development of the cryotron, which 
when surrounded by liquid helium, will perform the function of 
transistors or vacuum tubes, thus enabling development of extremely 
small, highly reliable computers. 

MASER (microwave amplification by stimulated emission of radia- 
tion) and other low-temperature amplifying devices provide gains of 
about 1,000 or 30 decibels in signal-to-noise ratio over conventional 
amplifiers. These devices make it possible to construct extremely 
sensitive receivers for use in ultrahigh-frequency communication on 
the earth and in space, and to greatly increase the sensitivity of radar 
and radio telescopes. 

Helium is also used in shielded-arc welding and leak detection, 
atomic-energy and guided-missile operations, and the inflation of air- 
ships and meteorological balloons. 


RESOURCES 


Helium resources in the United States are estimated to be about 
154 billion cubic feet. Over 95 percent of the resources are contained 
in four helium-bearing gas-fields: (1) The Hugoton field of Kansas, 
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Oklahoma, and Texas; (2) the Panhandle field of Texas; (3) the 
Greenwood field of Kansas; and (4) the Keyes field of Oklahoma. 
These natural gas deposits have been developed by private companies 
to supply gas for fuel markets and are being operated for that pur- 
pose. 

Resources available to the five Bureau of Mines helium plants are 
about 10 percent of the known sources of helium. The two largest 
plants of the Bureau of Mines, Exell, Tex., and Keyes, Okla., extract 
helium from gas produced within the area where the major helium 
resources are found. Each of the two plants is capable of extracting 
helium at the maximum natural gas withdrawal rate planned by 
the respective gas suppliers to supply established fuel markets. Plants 
at Shiprock, N. Mex., and Otis, Kans., extract helium from gas pro- 
duced in small, isolated fields outside the area. The only developed 
source of helium-bearing natural gas owned by the Government is 
the Cliffside field in the Texas Panhandle not far from Amarillo. 
Helium is extracted from this field by the Bureau of Mines Amarillo 
plant. Resources of the Cliffside field are about 2 billion cubic feet 
of helium—important but small compared with the resources of major 
helium-bearing natural gasfields, which produce gas for fuel and from 
which helium is not extracted. Annual loss of helium from such 
fields is more than 4 billion cubic feet. 

Discoveries of helium-bearing gas deposits in Utah and Colorado 
offer prospects of additional helium resources. Development of the 
area by private companies for oil and fuel gas production continues 
to reveal gas deposits containing helium. However, extent of the 
—m has not been defined fully, and fuel gas production is 
small. 

Two minor helium-bearing natural gasfields have been discovered 
on lands of the public domain. These lands were withdrawn and 
established as Helium Reserve No. 1, Woodside structure, Utah, and 
Helium Reserve No. 2, Harley Dome, Utah, in March 1924 and June 
1933, respectively. Neither field has been used. ` 

A possible new source of helium for commercial purposes is the 
Pinta field in Apache County, Ariz, where the gas contains about 
8 percent helium. The gas is not marketable as fuel, and the field 
has been shut in. Near the end of the year, a private company having 
several wells in the field announced plans for construction of a helium 
extraction plant as a private venture. 

Other known sources of helium are primarily of academic interest. 
Helium is found in gases from mineral springs, fumaroles, and vol- 
canoes, it is in the air (1 part in 200,000), and can be formed by nu- 
clear bombardment and fusion. However, none of these sources is 
economical for commercial production. 


CONSERVATION 


The Nation's helium resources appear to be adequate to meet pre- 
dicted demands only if the large volume now wasted 1s saved for 
future use. The resources are diminishing at a rapid rate because 
helium-bearing natural gas is used for fuel. Unless helium 1s re- 
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covered before natural gas is used as fuel, the helium is lost to the 
atmosphere without serving any useful purpose. However, helium 
demand continues to grow rapidly, and it is likely that resources 
remaining after 1985 could not fill probable needs beyond that time. 

Important steps were taken during 1960 to assure a continuing 
helium supply. A program for the conservation of helium was 
made possible when Congress passed new legislation amending the 
Helium Act of 1925, as amended (43 Stat. 1110; 50 U.S.C. 161, 163- 
166). The new legislation (Public Law 86-777), was approved Sep- 
tember 13, 1960, to become effective March 1, 1961 and includes, for 
the first time, authority to enter into long-term contracts for the pur- 
chase of helium. Under the program being developed, private indus- 
try has been encouraged to participate by financing, building, and 
operating as many as 12 new plants. The plants would extract helium 
from natural gas before transmission of the gas to fuel markets. 
Helium thus recovered would be purchased by the Government under 
long-term contracts and stored underground in the Government- 
owned Cliffside field near Amarillo, Tex., for later withdrawal and 
purification to meet future needs. The program contemplates the 
purchase of as much as 88 billion cubic feet of helium over a 25-year 
period. Helium demand for the period is predicted to be 36 billion 
cubic feet, so 52 billion cubic feet could be stored for future use. A 
program of this magnitude offers good prospects of assuring a con- 
tinued helium supply beyond the year 2000. 

In October, guidelines for submitting proposals for participation 
in the helium conservation program were sent to about 250 firms or 
individuals that had expressed interest in the program. Shortly 
after the end of the year, proposals had been received from 14 firms 
covering a total of 23 plant sites. All sites previously considered by 
the Bureau of Mines in developing the program were represented in 
the proposals. Funds were not available during 1960. Timing and 
scope of the program will depend on congressional appropriations. 


PRICES 


The Helium Act of 1925, as amended (43 Stat. 1110; 50 U.S.C. 
161, 163-166), provides that Federal agencies may requisition helium 
from the Bureau of Mines by paying proportionate shares of the ex- 
penses of administration, operation, and maintenance of the Govern- 
ment helium plants and properties. Throughout 1960, the price to 
Federal agencies was $15.50 a thousand cubic Poot. 

The price of helium sold by the Bureau of Mines to commercial 
customers was $19 a thousand cubic feet. An additional charge of 
$2 a thousand cubic feet covered filling costs, when helium was re- 
quired in standard-type cylinders. A list of charges and other in- 
formation on the sale of helium by the Bureau of Mines is included 
in the “Code of Federal Regulations” (30 C.F.R. 1). 


FOREIGN TRADE 


Small quantities of helium are exported annually under licenses 
approved by the Secretary of State. An important use for helium 
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abroad is in fundamental research at temperatures near absolute 
zero. 


TECHNOLOGY 


Research was conducted at the Bureau of Mines Amarillo Helium 
Activity to improve efficiency and reduce costs of producing and 
transporting helium. Part of the research in 1960 was on phase rela- 
tionships of helium-bearing natural gases. Results of this research 
and other data relating to extraction of helium from natural gas by 
low-temperature processes were added to information previously 
placed on open file to provide information of interest to private indus- 
try in connection with their possible participation in the helium con- 
servation program. The reports placed on open file were “Informa- 
tion on the Cost and Operation of the Bureau of Mines Excell and 
Keyes Helium Plants,” “A Study of a 0.4 Percent Helium-Bearing 
Natural Gas,” and “Phase Equilibrium Data for Eight Helium-Bear- 
ing Natural Gas Systems.” 

Results of Bureau of Mines research on compressibility of helium 
were published.“ Results of research on analyzing helium for trace 
impurities were described.? 

continuous survey was conducted to determine potential new 
sources of helium-bearing natural gas from various places throughout 
the United States and, to a limited extent, from other countries. 
Analysis of the gas and the heating value calculated from the analysis 
(16 components in all) are furnished to the gas-well or pipeline owner 
in return for supplying the sample. In 1960, 474 samples were ana- 
lyzed without discovering new deposit of helium-bearing natural gas 
comparable with known deposits. 


1 Stroud, L., Miller, J. E. and Brandt, L. W. Compressibility of Helium at —10* to 
130° F. and Pressures to 4.000 p.s.i.a: Jour. Chem. and Eng. Data, vol. 5. no. 1, January 
1960, pp. 51-52. Miller, J. E., Stroud, L., and Brandt, L. W. Compressibility of Helium- 
Nitrogen Mixtures: Jour. Chem. and Eng. Data. vol. 5. no. 1, January 1960, pp. 6-9. 

2 Kirkland, C. G., Brandt, L. W., and Deaton, W. M. Determining Trace Impurities in 
Grade-A Helium: Bureau of Mines Rept. of Investigations 5644, 1960. 


PART Ill. APPENDIX 


Table of Measurement 


Volumetric measures 


U.S. Imperial | Cubic feet | Barrels | Cubic centi- Liters Cubic 
gallons gallons meters meter 
1 U.S. gallon 1....| 1 0. 83268 0. 13368 0. 02381 9, 785.4 9. 7853 0. 0037854 
limperialgallon?.| 1.201 1 . 16054 .028594 . 4,546.04 | 4.5460 . 004546 
1 cubic foot. 7. 4805 6. 22888 1 . 17811 28 317.01 | 28.316 . 028317 
1 barrel . . 42 34. 972 5. 6146 1 158, 987. 55 1158. 98 . 15899 
1 cubic centi- 
meter........|  .00026417| . 00021996 .000035314| . 0000062895 1 00099997 . 000001 
¡Qi . . 26418 . 219976 . 035316 . 0062899 1,000.027| 1 . 001000027 
1 cubic meter. 284. 17 219. 97 35. 314 6. 2898 1, 000, 000 999. 97 1 


1 U.S. gallon—the volume occupied by 231 cubic inches. 

2 1 imperial gallon—the volume occupied by 10 pounds of water at 62° F. when weighed against brass in 
air at 30” haro'retric pressure. 

3 1 barrel—42 U.S. gallons. 


Weight measures 


Pounds Kilograms Short or Metric Long ton 


net tons tons 
1 poun A A A LAE 1 0. 45359 | 0.0005 0.00045359 | 0.00044643 
1 stort or net hundredweight............ 100.0 45. 359 . 05 . 04536 . 04464 
1 gross or long hundredweíight........... 112.0 50. 802 . 056 . 05080 . 05 
1 kilogram_....-....... ace eo rec cams 2. 2046 1 .0011023 | .001 . 0000842 
1 short or net ton 2, 000 907. 185 1 . 90718 89286 
1 metric .... 8 2, 204. 6 1,000 1. 1023 1 . 98421 
ene 8 2, 240 1, 016. 06 1.12 1.01606 1 


NOTE.—1 English water ton—the volume occupied by 1 long ton of water at 60° F. 
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